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A technique is disclosed for use in conjunction with an ISDN communications system for permitting a host computer, that 
is executing a host session with a user and is connected through the system, to dynamically change an ISDN access path, that 
connects the user to the host computer and carries the host session therebetween, between a packet switched connection and a cir- 
cuit switched connection during the occurrence of the session in order to provide the partioxlar connection that is most suited to 
the communication requirements of a task currently being executed during the session by the host computer. Any such dynamic 
change of the ISDN access path is invoked by the host computer, does not disrupt the host session and is substantially transpar- 
ent to the user. 



+ See back of page 



DESIGNATIONS OF "DE" 



Until further notice, any designation of "DE" in any international application 
whose intwnational fffing date is prior to October 3, 1990, shall have effect in the 
twritory of the Federal Repubfic of Germany with the exception of the territory of the 
former German Democratic Republic. 



FOR WE PURPOSES OF INFORMATION ONLY 

Codes used to idcntHy States pany to the PCT on ftc front pages of pampWets publishing international 
applications under the PCT. 

AT Auttm 

AU Autnfa 

BB BufcMkK 

BE Bdpim 

BF BuriuBaFaM) 

EG Bulfara 

BR Brazil 

CA Cuidi 

CF Centti] Afiicu Repubfa 

CG CaBp> 

CH SwiDB^od 

CM Chkiood 

DE GenMny.RderalRepubfeof 
DK 



GS 


Spain 


MG 


Madafascar 


n 


Rolud 


ML 


Mtfi 


FR 


Faooe 


MR 


Mauiitaaia 


GA 


Gtbofl 


MW 


Mihwi 


GB 


United Kingdoin 


NL 


Netherlands 


HU 


Hunpry 


NO 


Norway 


n* 


Italy 


RD 


Romania 


JP 


Jipu 


9) 


Sudan 


KP 


Denocntic Peopfe^ RepulAc 


SE 


Sweden 




or Korea 


94 


Senepl 


KR 


Repubfic or Korea 


SU 


Soviet Union 


U 




TO 


Chad 


U 


SdLaaka 


TG 


Tofo 


Ui 




US 


United Slates of AiDerica 


MC 









wo 90/1 2466 PCT/US89/05848 



•1- 

X naazQUi vor DnoicxauY CAVOxva 
jjf zisii ooHacrzoH duuho x wan luszov 

9 

1. riftld of thm Xnvantion 

'Shm invmtioa nlatM to a tochniquo for um in an 
zaOK oommlcatiou systan that providaa an UDH aoeaas path 

10 for eennaeting a boat ooaputar to a uaar taralnal. In 
partieolari thia taOhniqua paxBita tha toat oooputar to 
dynaMleally Cbanga tha ZSItti aeoaaa path batvaan a paokat 
awitohad eonnaetion and a eircniit avitehiid' eonnaetion during 
an ongoing hoat aaaaion vith tha uadr in ordar to provida a 

15 particular ZSDir eonnaetion that ia Boat auitad to tha 

ooaaunieation raquiraaanta of a eurrant taak haing axacutad 
by tha boat eeaputar during tha aaaaion. 

2. Daacription of tha Prior Art 

20 

Sha Zntagratad Sarvloaa Digital Natvork ("ZSON") 
ia currantly aaan aa a f raaavorlc for providing nav af f ieiant 
voica and data talapbonie aarvieaa in tha naar futura. Aa 
auehi ZSOaf avitehaa ara being nov being aanufaeturad by 
25 varieua vaikdera and integrated into the -telephone netvork by 
local telephone operating oo a pa n i a a. 

tfithin the Z80K« an Z80H aeoaaa line oonneeta each 
caller and an Z8DH avitch located at a central office. Zn 

30 one configuration, i.e baaio accaaa, an Z8DM accaaa path 
oonaiata of tvo Z8DN "E* digital channala and one Z80K "D" 
digital channel. Bach "B" channel baa a capacity of 64 
jicbita/aecondi vhile, the "D" channel baa a capacity of 16 
Jcbita/aecond. The «D« channel can only carry paokata; while 

35 each of the *B" channala can carry either pacbata or 
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eontlnumis (circuit sviteb«d) signals. To initiats an ISDN 
call, a callar's tarmlnal squipasnt plaoss signalling 
information containsd within a packat onto tha "D" channal 
in orda^- to, intar alia, opacify to tha ZSDH svitch vhat 
5 spaoifio connaction should ba providad froa tha switch to 
tha oallar and idiat spacif io channal should ba usad to 
provida this oonnaction, spaelfioally whathar a packat 
switehad »0" channal connaction, or if a "B" channal is to 
ba osad, %^ch spaoifio "B" channal should ba uaad and 
10 %«iatl)ttr a paOcat or circuit switehad connaction is to ba 
astablishad on that channal. 

With' this arrangaaant, an ISW switch can provida 
aithar a circuit switehad connaction or a packat switehad 

15 connaction to a callar* A circuit awitehad connaction, 
which Gmn only ooeur on tha "B* channal, providas a 
Bultipldbad conunication path, in a,g» spaoa mnA/ov tiaa 
^divisidEi mltipXaxad faahion, batwaan tha calling and callad 
partias t^t lasts throughout tha antira duration of tha 

20 call. As such, only ona call is abla to usa any givan 

awitehad connaction through tha natwork at any ona tisa. Xn 
TOntrast, a packat switehad connaction aaraly ralias on 
quauing packata of data at an ISDN switch for transalssion 
biitwaan a callar, fraguantly a usar, and a callad party, 

25 typically a heat coqmtar, and than saquantially 

transaitting thosa packats, froa point to point within tha 
packat natwork that foxBs part of tha ISDN as transaission 
capacity baeoMs availabla tharabatwaan. Xnasauch as aaeh 
usar of a packat switehad connaction aaraly raquiras a 

30 saparata addrass in a aaaozy of a local switch, a.g« a 
maaory location, to lOiich psckata can bs transmittad and 
froa lAich packats can ba racaivad and hanca consxiaaa 
ralativaly faw natwork rasourcas throughout tha duration of 
tha call, Bsny diffarant packat switehad calla can shara all 
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thm raaalning Mtvork facilltiMi including idantical 
coxBBiinication patha. 

Dua to tha aubatantial dif farancaa batwaan tba tvo 
5 diffarant typaa of ZSDK oonnactiona, circuit avitcbad and 
packat avitchad oonnactiona aach providaa dif farant 
advantagaa and dravbaeka. Pirate a circuit avitcbad 
eonnaction providaa a eontinuoua tranamiaaion patb from tha 
callar to tba callad party throxigbout tba duration of a 

10 call. Such a eonnaction iaparta ralativaly littla, if any, 
tranamiaaion dalay to any eoaaunication carriad ovar tha 
path. Tharafora, circuit avitchad connaetiona ara uaad in 
thoaa CQMBunication applicationa, aucb aa llluatrativaly 
convaraational voiea traffic or highly intaractiva data 

15 traffic, vhara any appraciabla tranaaiaaion dalay can not ba 
tolaratad. Sacond, circuit avitchad oonnactiona provida 
highar throughput than do aany packat avitchad natvorka, 
aucb aa apacifically X.25 typa packat avitchad natvorka. Aa 
aucb, conunicationa applicationa that raguira a high 

20 throughput and lov dalay tranaaiaaion path, aucb aa 

illuatrativaly raal-tiaa tranafar of larga filaa or tranafor 
of high danaity digitisad iaagos, ara Idoal for tranaport 
ovar circuit avitchad oonnactiona. Unfortunataly, ainca 
only ona call, at laaat fm tba atandpoint of a local 

25 avitch and apart froa any uaar aultiplaxlng, can ba carriad 
ovar a givan circuit avitchad eonnaction' through tba natvork 
froa a callar to a callad party, uaa of a circuit avitchad 
eonnaction tanda to ba quita axpanaiva particularly if tha 
eonnaction ia to ba aaintainad ovar a prolongad pariod of 

30 tiaa. 

Othar eoaaunieation applicationa, which ara 
typif iad by ralativaly long lataney parioda batvaan 
auecaaaiva tranaaiaaiona froa ona party to tha othar, ara 
35 buraty in natura and aaaantially unaffactad by appraeiabla 
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tnn^mickion diiiay. Bursty cpaBunication* arc Idaal for 
carrlag* war a paclcat natvork. CoBaaunicatlona of this sort 
illuatrstivaly includa tranaport of usar eouanda f roa a 
uaar'a ^nalnal to a heat eoaputar to initlata axacution of 
a progra^ that raquiras a ralativaly long procosaing tiaa 
•wid fciaativaly littla uaar antry of inforaation tharaaft«r. 
Oftan/ vbaiMvar a uaar undartakas lina orlantad intaractiva 
oparatiops vitb a host eoaputar, tha uaar aicpaets to 
ancountar aoaa dalay aftar ha or aha antara aacb lina of 
inforaation, ^^ically a coaaand follovad by a lina 
daXiaita^ is f raquantly a carriaga ratum, and baf ora 

coktrol is ratumad to tha uaar. During tha dalay intarval, 
thi Soat cdii^pirtar prooaaaaa tha antarad lina. 
Dnfortunitaly, whan a pacScat avitehad natwork, apacifically 
*" '^^'^ o^i" • ■•■aion, tha natu«k of ton 

injadta a notieaabla aaount of transport dalay into tha 
a^aaion in addition to tha dalay inharant in tha proeoaaing 
tiaa ra^Lrad by a hoat application. The tiaa raguirad by 
tha he»t cop^tar to proeaaa aaeh eharactar in tha line of 
ii^oraatiteria oftan substantially' ahortar than tha 
transport a^ay of tha paokat natuork. Mow, if tha host 
ooa^utar iras ranguirad to aehe aaeh eharactar that tha user 
entats to the teraiaal for local display, than the 
tranaport'' delay inherent in the packet network would force 
the user lo wait untU aoaa tiaa after each character was 
«der to aae the inforaation which that line 
. *^*y perceived by the user and aaaociatad 
with host bafiad echoing ia freguently referred to as 
"adioplex." In asa n ch as network delay, %diieh ia tha 
pre d oai n an fe cause of echqplex, prevents the user froa 
obtaining^: iaaadiata^ feedback of tha contents of the currant 
line and ab^aditibualy correcting any aiatake thereon, aany 
us^ fia^ (Mhovlax to be highly unsatisfactory and quite 
annoyingi^: In ah effort to eliainate echoplex that aay ba 
experienced with a packet awitchad network, the art teaches 
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that a local packat auaably/dlsaasambly ("PAD") function 
should b« Ineerporatad Into a usar tarmlnal. Zn this 
ragard, saa "Paokat Assaably/Dlsaasaably Facility (PAD) in a 

public Data HatWOrlC", eeiW Haeaim^andatjan VI 1984, CCITT 

5 doeuBant AP V111-57-E, pagaa 22-44. In particular, tha PAD 
function aehoas locally antarad characters for display and 
assaoblas an outgoing packat of antarad charactars up to a 
pra-dafinad aaxioui character liait and than transaits the 
packat upon receipt of a auitable deliaiter, typically a 

10 carriage ratum froa the user, over the network. In 

addition, the PAD function alao dis-aaaaBbles each incoming 
packet supplied through the network froa the host conputar 
and locally displays the charactars ccntaiiied in that packat 
on the tarainal. By providing local echoing, the PAD 

15 function advantageouely eliainataa echoplex and, froa a 
user's standpoint, appears to shift all the delay, i.e. 
network transport and host proceaaing, to the end of each 
entered line, i.e. after that line was displayed to a user, 
where that delay ia far less objectionable to tha uaar. 

20 Hence, because of the essentially delay-inaanaitlve nature 
of bursty conunicationa, this type of coaaunieation, 
particularly involving e ua«r tazalnal that providas tha PAD 
function, can be tranaported far acre econoaically through a 
packet switched connection than through a circuit awitebed 

25 connection. 

mus, by virtue of the potential aharing inherent 
in packat awitchad connectiona and the dedication of a 
■vltehad path in a circuit switchsd connection, packet 
30 switched connections provide a highly econoaical though 
delay prone point-to-point transport aadiai while, by 
c^^v**^* circuit awitchad connectiona provide a relatively 
expenaive but nearly instantaneous transport aedia with a 
relatively high throughput. 
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OftmtiMs, a heat Msaion will contain parloda of 
highly intaraetiva coammicationa charactarixad by atringant 
Baxima dalay ragairaMnta batvaan tha hoat eoaputar and tha 
uaar, during which tha local acho and lina buf faring PAD 
5 functiona ara disablad by Xhm hoat, and latant periods that 
ara >Dhotuatad by buraty tzansaiaaiona. Por axaapla, a 
aubatantial aaount of thia intaractivity, en a 
Jc*y8tr61^^-by-lcayatroJca basis, oftan occurs during usa of an 
intaraetiva aeraan aditor. in particular, an intaraetiva 
10 acraan ttditor oftan utilizaa tha aaaa charactar key to 
prevlda aavaral different funetions, with each function 
aeleoted by depraaaing a keyboard aeguenee containing a 
->?riven character key, e.g. a "j" key, along'^with various 
control, function or escape keys. As such, to provide the 
15 appropiriate indication on the uaar tezBinal, e.g. aeving a 
cursor down one line when a "j" key is depressed while the 
user is hi the control aode of a "UNIX" "yi* screen editor 
(OWX is a regiatered tradcaark of the Aaeriean Telephone 
and Tiiegraph Coapany), in lieu of alwaya diaplaying tha 
20 character "j" aaaociatad with the depressed key itself, the 
host app^eaUon (e.g. the "OHIX" "vi" editor) diaablaa the 
PAD fi#(^on oh the user texainal and provides appropriate 
character echoing or ether indication back to the uaar 
t«r»inal. In this regard, see "Procedures for the Exchange 
« of Control Inforutien and Dear Data between a Packet 

Aaaeably/Oiaaaaeably PacUity (PAD) and > Packet Node DTE or 

»D", ceiCT R«t5a»M««rfin-4>Tn ccitt doeuaent 

AP VIlt^9't, 1994, pages 55-72. to essure that the user is 
proildetf with a auf f iciently fast reaponae tiae to auppert a 
0 high degree of keystroke interactivity without objectionable 
echopl«t:, ^thi coBBunicatien aedia, aueh as a network 
connection, that connects the host coiqiuter to the user ia 
coiiitraiiieid to iapart leaa than a pre-defined aaxium amount 
of transport delay to any transidssion carried thereover. 
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10 



From tiaa to ttm; thm usar My stap away txom a 
taralnal or turn to an antlraly dlf farant xattar raaulting 
in a taaporary caaaation of hoat activity with tha uaar. 
Such a caaaation, dapanding upon what tha uaar ia doing, uy 
laat aavaral houra. During auch a caaaation, tha hoat 
aaaaion itaalf atill raMins aetiva, although tha hoat 
coaputar is only instruoting tha tazainal to diaplay a 
curaor to prospt tha uaar for subaaquant input. Wiia 
function ia typically handlad by a low laval coBBunieations 
proeaaa that axacutaa in tha heat eonputar or in a front and 
coBBunicationa procassor aaaoeiatad tharawlth. If tha uaar 
tarBinal ia eonfigurad to previda loeal precaaaing, auch aa 
that which could occur with illuatrativaly^a parsonal 
eoBputar or woricatation, than aikilar host inactivity could 
15 occur onea tha workatation raeaivaa a raquaatad f ila f roB 
tha hoat eoBputar and proeaads to procaas tha f ila locally 
as instructad by tha ussr. Though, in thia instanca, tha 
hoat aaaaion ia typically aaintainad in an activa atata 
whila local proeaaaing occura, eonunieation with tha host 
coaputar, othar than a miniaal aaount naeaaaary to Icaap the 
host sassion activa, ganarally only occurs whanavar 
inf oraation ia to ba teanaf arrad to or f res tha host 
coaputar to tha workatation. Kara too, dapanding upon tha 
aaount of proeaaaing that is to ba locally accoapliahad, tha 
25 hoat coaputar aay affaetivaly aaa a cassation of activity 
froa tha uaar ovar a pariod of tiaa that my last saveral 
hours. 

Ths racognition that data eoaaunieationa can 
30 contain both highly intaraetiva dalay-aanaitiva 

transBlssiens which ara boat tranaaittad ovar a circuit 
awitehad connaetion and bursty tranaaiaaiona which ara bast 
transalttad ovar a padcat natwork is saan in illustrativaly 
Onitad Statas patant 4,539,676 (issusd to J. A. Lucaa en 
35 Saptaabar 3, 1985 and harainaftar rafarrad to aa tha '676 



20 
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patwit) . Sp«cifically, th« '676 patMt dlsclosM an 
int«grat«| yoica/data, though non-ISDH, «witch that contains 
a Mparata circuit awitch and a aaparata paekat switch. 
Sach nsa^^ tarminal providsa incoming inforaation to tha 
5 vbica/dasta switch in tha form of a pair of sight bit bytas. ' 
Bateh pair of bytss contains a control byts that has a 
rjM^ing bit aod a data byts. Ths t«»inal ssts tbs routing 
bit to ^ eorrssponding valus that spacifias vhsthsr tha 
aooeapaaying data byta is to b« rout«l within tha voica/data 

10 switch to sithar tha circuit switch or to tha packst switch 
for tramiakipn to a eallad dastination through a 
rsspaetivs circuit switchod nstworle or packat switchad 
natworic. As such, sueoasaiva data bytas can ba reutad via 
ai^bar a circuit switchad or a packat switehsd cennaetien 

15 baaa<a upon tha valua of tha cerrasponding routing bita. lo 
provida thia routing with minimal dalay, tha voica/data 
wittA and tha natworks ara diaadvantagaoualy raguirad to 
maintain both tha. circuit switchad connaction and tha packat 
awitchadrconnaction in an activa state throughout ths antire 

20 duration of tha call. ConsaquanUy, tha mathedology taught 
by tha '67.6 p^ant taads to ba quita inafficiant for tha 
taiiS)hon4 natwork and aiqpanaiva for a usar. 

. ' Now, if an ZSON accass path is usad to connect a 

25 heat to a jisor, thsn, as is taught in tha art, tha 

particular connaction (circuit switchad or paekat switchad) 
that is astabliahad at tha incaptlen of tha ISDN call to 
provida this path is that which occurs throughout tha 
ramaindar of tha ZSOH call, i.a. tha host sassion. Saa, for 

30 •xampla»,Dnltad Statas patants 4,731,782 (issuad to T. 

Shimiztt at al on March 15, 19B8) and 4,569,041 (issuad to 5. 
Takauehi at al en rabruary 4, 1916) . Although thia approach 
in tha art has ssvaral drawbacks, as diseussad balow, 
particularly whan communication naads changa during a host 
••H.^®"' A "••'^ U much mora apt to raadlly acoapt thasa 
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dravbacks rathar than to subait to tha burdana aaaoelatad 
with changing an ISDN connaction during tha boat aaasion. 

: In particular, cartaln appllcatlona vhara local 
5 procaaaing can not ba uaad, auch uaa of boat baaad kaystroka 
intaractiva acraan aditorai raly on tha boat to acho aach 
charactar that tha uaar antara into a tarainal, through a 
point-to-point eonunication circuit that ia aaaunad to hava 
low dalay, back to tha taninal for appropriata local 

10 diaplay. Unfortunataly, tha achoplax that raaulta vhan host 
baaad achoing la carriad ovar a packat avitchad natvork 
fraquantly fruatrataa and annoya uaara. Conaaquantly, if a 
uaar baa initiatad a boat aaaaion through d packat avitchad 
connaction and antara what ha or aha baliavaa to ba a pariod 

15 of haavy kayatroka intaraetivity with tha boat and which 

typically raquiraa atringant BaxiBua dalay raquiraaanta and 
boat application diaabling of any PAD functionality at tha 
tarainal, than, to circuavant tha frustration aaaoelatad 
vith achoplax that would otharwiaa occur during thia pariod, 

20 tha uaar aay ba eonatrainad to follow ona of two altamativa 
procaduras. First, tha uaar could taar down tha currant 
host saasion and initiata a aubaaquant host saaaion ovar a 
circuit switchad connaction to undartaka this intaraetivity. 
Taaring down and than ra-initiatlng a host saaaion typically 

25 raquiraa tarainating varioua boat procaaaas than axacuting, 
saving filas, logging off tha boat, dia-connacting tha 
packat switchad ZSDH link, . ra->aatablishing an naw ZSOH link 
on a circuit switchad channal, ra*axacuting a "login" 
proeadura including what ia of tan a langthy sacurity chack 

30 proeadura, accaaaing tha fila that has juat baan savad, and 
ra-startlng tha host procaaaas that wara praviously 
tarainatad. As ona can raadily appraeiata, this proeadura 
involvad with astabliahing a naw boat aaaaion is both tiaa 
consuaing and botharaoaa. Sacond and altamativaly, if tha 

35 boat oparating systaa paraita aultipla boat aassions, as ia 
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th« Gum with Illustratively thm "ONZX" operating sy»tn, 
th« user could allocate the currant host session established 
through a packet switched connection to one vindov, and open 
a second, vindov containing a second host session established 
5 ^nrough'm circuit switched connection. With this 

arrengesent, the user could svitch between the sessions to 
utilize a circuit switched connection for those highly 
interactive delay-sensitive host tasks that disable the PAD 
in the local tenOnal and a packet switched connection for 
10 other heat tasks. Unfortunately, with this alternative 
pTMedure, tile user is still required to build a second 
session MxiA re-execute a lengthy "login" procedure which is 
both botSiersoee and tine consu&ing to the hser. Therefore, 
ttf avoid following either of these procedures, a user 
15 gMerally establishes a circuit switched Z8CIH connection to 
the host coaputer prior to the inception of a host session 
rather than a packet switched connection and then retains 
that circuit svitehed connection throughout the entire host 
session regardless of the specific host application(8) that 
20 is executed during that session. 

Unfortunately, the presence of bursty 
'eoisunications in a typical host session poses several 
drawbacks to both the user couunity and the local telephone 

25 companies if a user is persitted to establish a circuit 

switdied ISm connection to a host coaputer and then retain 
that co nnect ion throughout a lengthy host session. ?or a 
user, circuit switched connections are far Bore expensive 
then packet svitehed connections. Therefore, during any 

30 period Of relative inactivity particularly during a 

prolonged interval of tine, a user is paying a significant 
pmiUB for using a circuit switched connection when, in 
fact, little, if any, cowmnieation is being transferred 
th«eover. tn addition, the svitches installed in the 

35 central offices of the local telephone coapanies frequently 



wo 90/12466 



PCr/US89/05848 



do not. hav« auf f icimt capacity to handlo a significant 
nuabar of sisultanaoualy occurring circuit awitchad 
connactiona aaeh having a long holding tima, auch aa aavaral 
houra. In particular, local talaphona avitehaa ara 
5 gsnarally daaignad to provida a capacity of 3-4 CCS (ona 
hundrad call aaconda) par aocaaa lina, i.a. a local awitch 
daaignad to handla 30,000 diffarant aecaaa linaa vith a 
capacity of 3 CCS can aiBUltanaoualy accoamodata a call 
laating 5 ainutaa on aach diffarant lina. Hanca, tha 

10 occurranca of a aubatantial nuabar of aiwiltanaoualy 

occurring circuit avitchad ISDN oalla vith ralativaly long 
holding tiaaa can aavaraly atrain tha capacity of a local 
awitch. Unfortunataly, local talaphona conpaniaa ara aiaply 
unabla to add aufficiant circuit avitchad capacity to handle 

15 thaaa oalla vhila atill providing circuit avitchad 
Gonxiactiona in a ralativaly eoat-affactiva aannar* 

Tharafora, a naad axiata in tha art for a 
tachniqua for uaa in conjunction vith an ZSDM avitch for 

20 dynaaieally changing an I8CN aecaaa path, that connacta a 
uaar to tha avitch and tharathrough to a hoat coaputar, 
batvaan a circuit avitchsd connaction and a paekat avitchad 
connaction dua^ing a hoat aaaaion according to tha 
coaaunication daaanda of tha hoat coaputar that occur during 

25 tha aaaaion. ^ changing tha aecaaa pat^i in thia fashion, a 
uaar vould ba abla to auch aora af f iciantly and aeonoaically 
utiliza tha ISDN than haa baan poaaibla in tha art. 
Furtharaora, to advantagaoualy aliainata any burdan on tha 
uaar, any auch dynaaic changa ahould ba aada in a aannar 

30 that ia invokad by tha hoat coaputar, doaa not diarupt tha 
hoat aaaaion and ia aubatantially, if not totally, 
tranaparant to tha uaar. Moraovar, by dynaaieally jutcbing 
tha X5DN aecaaa path to tha bandvidth raquiraaanta of tha 
currant taak baing axacutad on tha hoat, tha afficiancy of 

35 tha XSDH advantagaoualy inoraaaaa aa doaa tha ability of tha 



wo 90/12466 



-12- 



PCr/US89/0S848 



loo&l tal#phoM eoMpany to provlda ISDN swviMs sufeici«nt 
to mmmt thm axpMtttd draand of all its uson* 

SUWttRY OP TOE TUVEWPTQW 
5. ■ ■ ,r 

Thmmm and otb«r siailar daf IcimeiM aaaociatad 
vith ISDK oonunicatlon ayatau known in tha art ara 
adyantagiDiisly «llminatad In acobrdanea vitb tha prasant 
invantton byr flynaaically changing tha ISDN aecass path that 
10 ia astabUshad through an ISW conunication ayataa, a.g. an 
ZSdH witeb/ hatv^ a oaar tarsinal and a hoat coaputar 
froa a f int. connaetion, aoch aa a B ehannal circuit 
svitchad^^connaotion, to a aaeond connactioh, auch aa a D 
ehannal -packat avitdhad connaction or vica varaa during an 
15 ongoing Itoat aaaaion carriad ovar that aecaaa path in ordar 
to provida tha particular connaction, aithar B ehannal 
circuit avitchad or D ehannal paekat svitchad, that ia scat 
aolitad to th» currant conunication naads of tha aaaaion. 
Aa stteh,: tha ISDN eonaaction providad ovar tha aecaaa path, 
20 rathn: t£Hui baing atatie aa ia taught in tha art, 

dy n amically changoa in raaponaa to coaaanda (auitabla 
control Bowagaa) that ara iaauad by tha hoat caq)tttar 
thereby offcetivaly Batching an availabla comunication 
«channal to tha currant hoat taak baing axacutad during tha 
25 aaaai^« Thi» dyna»io Batching of natwork raaourcaa to hoat 
raguir«MEitg advantagaoualy Binimizaa vaatad trana&iaaion 
bandvidth and consarvaa natvork raaourcaa* 

In particular, tha apparatua that aabodiaa our 
30 invMtivtt taohniqua haa aaana, for connaction to ona and of 
tha acoMB path and to a hoat coaputar, for inatructing a 
comhieaticoi ayataa, a.g. tha Z5DH natvork, that providas 
tha aecMs -itath to dianga a connaction providad ovar that 
path batMtati at B ehannal connaction and a D ehannal 
35 eonhactloii in rasponaa to a eoBBand racaivad froa tha host 
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coBputwr during •xaeution of th« heat ■•■•len, vh«r*in the 
ln«tructing ■•an* has Mans for Mtabllshing an intsrfaea to 
th« host eoaputsr to bsgin tb« host •■salon and for 
■alntalning tha intMrfaca substantially throughout th« 
raaalndar of th« host sassion and aaans, rasponslva to tha 
intarf aca and for connaetlon to tha ona and of tha accass 
path, for racalvlng a eouand ovar tha intarface from tha 
host eoaptttar raquastlng a ehanga In tha connaetlon providad 
ovar tha accass path batwaan 0 and B ehannal eonnaetlons and 
for supplying tha eouand ovar tha accass path in a 
pra-daf inad fen as an Instruction to tha ceuunication 
systam to affactuata tha raguaatad changa. 

in accordanea with a spacif io aabedlaant of tha 
invantlon, a coBaunlestions proeassor called a "brokar" is 
eonnaetad batvaan tha host ceaputar and tha Z80N natwork. 
Tha broker passes cenunieatlon batvaan the host coaputar 
and tha ISDN natwork and, in raspenso to tha eoaaands 
ganaratad by tha host coaputar to changa tha ISDN 
connaetlon. Issues eorraspmdlng instructions, to tha 
network In order to eff actuate each such change. These host 
coBaands, such as "Transition to D Channel" and "Transition 
to B Channel" are deteralned by the eoaaunieatlon 
reguireaenta of the current task. I.e. host application 
prograa, executing during the eeaalen. 



A user teralnal, which is connected to an end of 
the ZSOH aoeesa path that la opposite to that connected to 
the broker, bi-directionally coBBunicatea with the host over 
the aeeeas path. To establish a host session, a ueer 
situated at tha user teralnal entera an appropriate Bassaga 
identifying tha heat coaputar into tha user teralnal. The 
user teralnal than provides a control aessage to the ISDN 
network that instructs the network to establish a D channel 
ZSOH connection to the teralnal and extend this connection 
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to tbm broker. Xftar th« imtwork is abls to «ucc««»£ully 
•:^tttd ttM ZSDK D chaimol connection to tho brokor, the 
brolcer eetebliehee e connection, such ee over e local area 
netvork <£XH) ; to the desired host cofflputsr and thereafter 
provides af^ropriate protocol conversion, such as X.25 to 
Ethernet protocols , to enable the user to couunicate 
through the ZSDK network to the host cosputer. At this 
point, -the user tendnal, the broker and the host computer 
all jointly reside in a D Channel Steady State condition. 
The user then receives a "login" sequence froa the host 
vhiA, if a successful login occurs, peralts the user to 
subsequently execute host application prograu. The 0 
channel stite continues throughout the durktion of the host 
session. In the event the user executes a host application 
th^t has stringent delay requiresents and, jui such, can 
gelwrate objectionable echoplex if carried over a D channel 
packet connection, the host conputer generates a cossand to 
the brokter to initiate a transition of the ZSDK 
no w mnt ca t ion channel froa D to B. The broker, in response 
to such a coBBand, generates an appropriate instruction, 
SUA as a corresponding Q.931 control aessage, to the 
netvork* The netvoi^ then establishes a B channel circuit 
svit^ed Connection to the broker and also extends this 
connecticm to the user terainal. Zf this connection is 
successfully established by the network betveen the user 
terminal and the broker, the user terminal, the broker and 
the host computer all jointly reside in a B Channel steady 
State cmiaition. As such, while in this state, data is 
^JbMquently carried over the B channel connection. 
Although the D channel connection remains active, it only 
carries ZSIW control messages, i.e. in the X.25 and Q.931 
prdtocols while the B channel connection is in use. Once 
thif need for a circuit switched ZSON connection disappears, 
SUA as for example by the user instructing the host to 
execute a different application program, the host computer 



gmftratAs an appropriatt coaaand to tha brokar to initiata a 
tranaition back to tha activa D ehannal eoanactlon and taar 
dovn tha B cbannal connaction. Froa thia point, data 
coBBunioation la carriad aa X.2S packat traffic ovar tha 
ISDN accaaa path batwaan tha uaar taralnal and boat 
coaputar. A atibaaquant B ehannal connaction vUl ba 
aucoaaalvaly aatabllabad with tha uaar taralnal with data 
coaaunicatlon balng oarrlad tharaovar and than torn down 
with data coaaunicatlon balng ahlftad to tha D ehannal aa 
coaaunleatlon naada of tha boat coaputar dynaalcally ehanga 
during tha boat aaaalon* 

BRIEP DE5CTTPTTQW oy mns DRAWTMfifi 

Tha taachlnga of tha praaant Invantlon aay ba 
raadlly undaratood by oonaldarlng tha following datallad 
daacrlptlon In conjunction with tha accoapanying drawings, 
in whicht 

FIG. 1 daplcta a block diagraa of a apadfic 
aabodiaant of our Invantlva ayataa for dynaalcally changing 
an ISDN accaaa path, that connacta a uaar to an ISDN switch 
and tharathrough to a host coaputar, batwaan a circuit 
Bwitchad connaction and a packat switchad connaction during 
a boat aaasion according to tha coBBunication daaanda of tha 
host coaputar that occur during tha aaaaion; 

riG. a shows tha propar allgnaant of tha drawing 
ahaata for PIGs. 2A and 2B; 

FIGa, 3A and 2B collactlvaly dapict a atata 
diagram of tha aof twara that la laplaaantad within Oaar PC 
10 that foxma part of ayataa 5 shown in FIG. 1 and uaad in 
conjunction with dynaalcally aanaging a aingla ISDN accass 
path appaaring tharain; 
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' FIG. 3 Bhovs th* proper allgzmant of th* drawing 
shMti nam J lA and 3B; 

. . ^^t -A ■'■ 

5 PZGa. 3A end 3B coUaetlvaly dapiet a atata 

diai^^rtta lie tha aoftimra that ia laplaaantad vlthln Brokar PC 
,50 that-foraa part of ayataa 5 ahown in FIG. 1 and uaad in 
conjimctim with dyna^ Managing a aingla ISDN accaas 
path ^^pioring tharaihi 

10 ■. ' 

FIG. 4 dapiota a coaaunieation aaguanca that 
ocoura ateng tha aajor alaaanta of ayataa 5, apacifically 
tha Uaar PC, tha Z50H aviteh, tha Brokar Pb and a hoat 
coBputat/ for aatabliahing a hoit aaaaion batvaan tha heat 
15 eo^potar and tha Uaar PC; 

FIG. 5 dapicta a coaaunication aaguanca that 
occura aMng tha aajor alaaanta of ayataa 5 for aoving a 
hoat aaaaion froa a B ehannal circuit avitchad connaction to 
20 a D ^laniaa^ paokat avitchad connaction; 

■ - . • 'i - ' ■ ■ • 

r-tZG. e dapiota a eeaaunicatioh aaguanca that 
ocoura aiASi^ tha major alaaanta of ayataa 5 for moving a 
hoat aaaaion* nroa a D ehannal packat avitchad connection to 

25 a B ehannal circuit avitchad isonnactlon; 

,> . - 

FIG. 7 dapicta a coaaunication aaguanca that 
o c o ur a aa^ng tha major alaaanta of ayatam 5 for invoking a 
aaaaion inltiatad diaconnact in ordar to tarainata a hoat 
30 aaaaion; 

FIG, • dapicta a ganaralisad ambodimant 
(BUlti»brokar azrchitactura) of our invantiva ayatam in vhich 
a plurali^ of / a^g^ tvo, brokara ara intar-connactad 
35 through an ISDN to carry a aaaaion tharabatvaan and vhare 



wo 90/12466 



PCT/US89/0S848 



-17- 

•ithsr bro}c#r can dynaaically change an ISDN accasa path 
that connacts tha coaaunicating brolcara batvaan a circuit 
avltehad connaction and a paelcat avitehad connaetion 
according to tha coa&unication daaanda that occur during tha 
5 aaaaion; and 

FIG. 9 ahova tha propar alignaant of tha drawing 
ahaata for FZGa. 9A and 9B; 

3*0 FZGa« 9A and 9B eollaetivaly dapict a atata 

diagram of tha aoftvara that ia isplaaantad within any 
broJcar that forma aulti-brokar ayataa aoo ahown in riG. 8 
and uaad in conjunction with dynasically mknaging a aingla 
ISDN accaaa path appaaring tharain* 

15 

To faoilitata undaratanding, idantical raftranca 
nuurala hava baan uaad, whara poaaibla, to danota idantical 
alaunta that ara coaaon to varioua figuraa. 

20 DOTATMP ngfiPPTPqtrn^ 

Aftar raading tha following datailad daacription, 
thoaa akillad in tha art will olaarly raalisa that tha 
taaehinga of tha praaant invantion can ba raadily appliad to 

25 and incorporatad within aubatantially any tranaaiaaion 

natworJc that can oonnact a boat coaputar to a uaar through 
two or aora aaparata coaaunication connactiona that hava 
dif faring attributaa, auch aa illuatrativaly throughput, 
tranaport dalay or coat of uaa. For axaapla, ona auch 

30 connaction aay ba optiaisad to carry high danaity low-dalay 
traffic; whila tha othar connaction aay ba optiaizad to 
carry ralativaly low danaity traffic that ia ralativaly 
dalay inaanaitiva. Aa auch, tha natworlc could ba a privata 
natwork with a 71 baOcbona in which a portion of -tha 

15 availabla natwork bandwidth ia allocatad to an ae.25 typa 
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4«tworlc with th« r«ulnd«r of th« bandwidth alloeat«d 
to traffic that is to ba routed through a ralativaly fast 
switching dsvics, such as an sisctronic circuit switch. 
Altsmat^vsly, ths nstworJc could b« a broadband ISDH natworJc 
5 in which: a continuous digltissd vldao signal could bs 
routad through a circuit switehsd oonnsction ostablishsd 
ovsr •xty onp of ssvaral broadband ehannsls; voles and ethar 
dslay instsitivs traffic could bs routad evor circuit 
swltebml' eennaotions ostablishsd through any ono of a nuabar 
10 of ralativaly narrowband ehannsls, and othsr traffic could 
on a paekst basis through paekat switehsd 
coaahactions sstablishsd through ehannsls dssignsd to bs 
intsr«M«l to rsspsctiva local and/or astropolitan arsa 
nstworJai Nonsthsloss, for puzposss of illustration and to 
15 si^llfy ths following discussieh, ths Invantion will ba 

diseusssd in ths eontsxt of uss with narrowband ZSDH -b" and 
■D" ehannsls, i.s. basic law seesss linss that oach has two 
64 kbits/sseond «B» ehannsls (that sach provides oithar 
circuit swltohad or paekat switched connections) and one 16 
20 kbits/sscond -D- channel (that only provides packet switched 
connoetiens) . 

With this in Bind, Pic. 1 dspicts a block diagram 
of the hardware that iaplsaents inventive systsa 5 for 

25 dynsBicaily changing an ISDN access path, that connscts a 
ussr t ersdnal to an ISDH switch and thsrsthrough to a host 
cosptttsr, bstwssn a circuit switched oonnsction and a packet 
switch^ connsetion during a host session according to the 
eemnieation deunds of ths host eoaputer that occur during 

30 the ssssien. In this regard, highly interactive 
delay-ssnsitivs host tasks that disabls a packet 
asssably/llsasssably ("PAD") function in ths local tsrainal 
are e«nrisd ovsr a circuit switehsd ZSOH connsetion, whils a 
packet switehsd ISDH connsetion is ussd to carry -traffic tor 

35 Other host tasks. 
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As >houn« ByBtra 5 Mtabllshas ah ISDM connsction 
b*tv«an uaar sits 20 and host sit« 80 for carrying a host 
sassion .tharsbstwaan on aithar a B channal circuit svitchad 
5 and/or o'channal paekat svitchad basis. Tha ISDM B channal 
•packat capability Is not usad by our invantiva systaa and, 
as such, will not ba diseussad harainaftar. Usar tarainal 
10 is situatad at usar sita 20 and consists ot parsonal 
coaputar 12, such as illustrativaly an ■IBK" aodal PC or 
10 ■PC/XT" parsonal coaputar (PC) (IBM is a ragistarad 

tradaurk of tha Zntamational Businass Maehinas Corporation 
of Araonk, Mav York vhieh also otms tha tradaaark PC/XT] or 
tha lika, and in-slot taa&inal adaptar 14 vhich is aountad 
within tha PC. Tha taminal adaptar is illustrativaly an 
15 "ISDN Zntagratad Tarainal Adaptar" nuabar Talaos BlOOPC 

curranUy aanuf aeturad by Talaos Couuinieations Corporation 
leeatad in Eatontovn, Nav Jarsay with its aecoapanying 
control softwara alao availabla froa Talaos Couunications 
Corporations and axaeuting within tha PC. Tha uaar tarainal 
20 indudas a usar kayboard and a usar display seraan. This 

tarainal could includa othar paripharal davieas (wall known 
and not shown) , such as, for axaapla, floppy and/or hard 
disk drivas, a seannar and/or a printar, which can ba usad 
for purposas of usar input and output. To siaplify tha 
25 following discussion, uaar input will eriginata froa tha 
kayboard and usar output will ha writtan to tha display 
aeraan. Por tha aaka of cenvanianca, tha antira usar 
tarainal will ba harainaftar rafarrad to as tha Uaar PC. 
Tha tarainal adaptar oouplas tha Usar PC to a physical ISDN 
30 2"B"-i-"D" ceimoction appaaring on lina 15 and supports 

softwara that axaeutas in tha Usar PC that siaultanaously 
usas »D" channal packat switching and "B" channel circuit 
switching eonnoctions. In addition, tha tarainal adaptar 
also providas tha PAD function as daf inad by CCITT 
35 Racoaaandation X.3. Por datailad inforaation regarding this 



function, th« r«Adar Is rmtmvrmd to "Padcot 
AMubly/DluMO&bly Facility (PJID) in a Public Data 

HatVOrlC?> CCTTT HeeomMdation Y.^^ 1934, CCITT dOCUBMlt 
AP 7111n57-B, pagos 22-44. tha Usar PC is connactad, via 
lina 15|<< to natvork taraination 18 aituatad at tha uaar 
sita. Tbs natvork taraination, typically a sodal "ISDK/NT" 
natHork taraination aanufacturad by SiaMna Corporation, 
taxmimi^taa tba ZSDH accaaa lina; which uy ba iaplaaantad 
ovaar a voltiplaxad digital loop carriar (OLC) link, running 
fro. ZSmr-avitbh 35 locatad at ZSSH cantral of fica 30 to tha 
i^MV vitat, Oapanding upon tha naada of tha uaar, tha 
natvork tamination can aaraly provida a tvo or four vira 
loop froB a DLC link or can ba a privata branch aacehanga 
(rax) which providaa local wiltiplaxing, awitching, protocol 
handling and coneantration funotiona. To aiaplify tha 
diaoiaaldn, all tha natvork taminationa will ba assuaad to 
Boraly ec^pla a basic ZSDN aeeaas lina, i.a. a 2"B"+"d« 
link, ovar a DLC link f roa tha ZSDH switch into a tvo vira 
loqp, a.g» lina 15, for connaction to associatad tanainal 
Adaptars* ISDW switch 35 is illustrativaly a aodal EWSD/PH 
ISDN svitdb currantly aanuf aeturad by Stamans Corporation 
and^^ is situatad ati^ a cantral of fiea oparatad by a local 
talaphtUM.eoqpany. Couunication ia carriad ovar tha D 
ehannal on aft and*to«and baais using tha CCITT X.25 protocol 
(haraina£?«r^rafarrW to as tha X.25 protocol), vhila 
cdBBunication 4s carriad ovar tha B ehannal on an and-to-and 
basis using t^ CCITO V.120 link layar protocol (harainaftar 
rafarrad to as^tha V.120 protocol) for raliabla data 
earriagai| ^ datililad inforaation ragarding tha V.130 
protocol, ssa torn RactMimandA^iftii zxth Planary 

As«iBbly, Itt^ igsfi, pagas Ul-145, Although a singla 

ZSZ9 svitdti is tthown at ona cantral offica, this switch 
would in attuality likaly ba raplacad by an ISDH natvork 
that contains aultipla ISDN awitchaa intar-connactad by 
approprtata and-to-and transport and toll switching 
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faellltiM. Nonftth«lMs, for siapliflcatlon, th« draving 
and thm ansuing discussion will discuss tha ZSDH natvorJc in 
tba oontaxt of containing switch 35 sltuatad at oantral 
offica 30. 

5 . 

Svitch 35 also provldas a basic 2«B«-f"D<* ISDN 
connaction, via aecass lina 35, to host sita 80, Within tha 
host sita, incoming couunieatien froa tha usar tarmlnal to 
host systaa 70 is earriad froa aceass Una 35 saqusntlally 

10 through natwork tarmlnatlon 40 and K 50 through local arsa 
natwork (ZAN) 60 onward to tha host systaa and in tha 
ravarsa diraction for outgoing traffic froa tha host systaa 
to tha Usar PC.' Host systaa 70 illustrati^aly contains 
indapandant host eoaputars 70^^ and 7O2, aach of which is 

15 illustrativaly a "DEC" "mVAX" coaputar currantly 

aanufacturad by tha Digital Bquipaant Corporation of 
Maynard, Massaehusstts (which also owns tha tradaaarks DEC 
and pVAX) axacuting tha "DNIX" oparating systaa (UNIX is a 
ragistarad tradaaark of Aaariean Talaphona and Talagraph of 

20 Naw York, Naw York) • A usar can conduct a host sassion with 
aithar host coaputar, dapanding upon whara a dasirad host 
application program rasidas. Znasauch as tha following 
discussion applias squally to both host coaputsrs, than, to 
Bimpllty this discussion, tha dasirad host application will 

25 bs assuaad to rasida in host coaputar 70^^^ with i^chi unlass 
otharwisa spacif ically notad balow, tha usar will conduct a 
host sassion. 

PC 50, harainaietar rafarrad to as tha "Brokar PC", 
30 ftinctions as a coaaunications procassor to provida an ZSDK 
intarfaca to tha host systaa 70 and also to instruct ISDN 
switch 35 to dynaaically ehanga tha ZSDK connaction providad 
during a host sassion ovar both accass paths 25 and 35 
bstwssn a B ehannsl circuit switchsd connaction and a 0 
35 channal packat switchad connaction according to tha 
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ccuBBunication doands of ttM task prMMtly exacutlng on 
host GompMfx 70^ mm part of a currant host sassion. Tha 
Brokar PC is lllustrativaly an IBK aodal "PC/AT" paraonal 
coo^otar currantly aanuf acturad by tha ZfiH Corporation 
5 (which also owns tha ragistarad tradaaark PC/AT) or tha 
lika, AS discussad in datail balov^ tha host coaputar 
auitably ^instructs tha Brokar PC to ehanga tha coamunieation 
channal &ring an on-going bost-sassion f roa circuit 
svltchad to packat svitchad as tha coaaunication naada of 

10 tha host coaputar that occur during tha host sassion changa. 
This changa beeurs in a faahion that doaa not disrupt tha 
host aaasien and is substantially, if not totally, 
transparant to tha usar. By dynaaically s4lacting tha 
mpmoitio ^bs eonnaction availabla ovar ZSDH aceass paths 25 

15 and 35 to match tha bandvidth raquiraaanta of tha currant 

task baing axacutad on tha host coaputar, tha afficiancy of 
tha ISDH natwork advantagaously inoraaaas as doas tha 
^ility of tha local talaphona coapany to provida ZSDK 
aarvicas suffieiant to aaat tha axpactad daaand of all its 

20 ISDN usars. 

spacif ioaUy, at tha host sits, natvork 
tarainatibn 40 couplaa basic ZSOH 2"B"<f"D" acoass lina 35 to 
tha Brokar PC via lina 45. Tha Brokar PC is itsalf couplad 
25 to host aystaa 70 through vall-knovn XAK intarfaca 55 which, 
in turn, ia connactad to local araa hatwdrk 60, which is 
illustrativaly an Sthamat ZAH that uaas TCP/ZP protocol 
(transmission control protocol/intamat protocol) . For 
datailad information ragarding tha TCP/ZP protocol, aaa jm 

30 PrOtQCQl Handbook, yoluma Two ~ numa Tnt^m^^ P^n^rn^mc: 

Dafuisa Comaunicatio|[ia Agancy, Dacaabar 1985, pagas 2-99 to 
2-lJ9 for tha ZP protocol and pagaa 2-179 to 2-269 for tha 
TCP ^protocol. Tha lAH intarfaca ia lllustrativaly an 
in-alot modal BXOS 205T Zntalligant Etharaat Controllar 
35 currantly manufacturad by SXCEXAN Zncoxporatad of San Josa, 
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California and which utiH«««, as coaaunlcation softwar* 
•xaeuting within tha Brokar PC, -Tha IAN Horkplaea for PC 
DOS Seekat Library" prograa that ia currantly availabla frea 
EXCBZAN .Zneorporatad. lAM intarfaea 55 and host eoaputara 
5 70i and 703 aaeh peaaaas diffarant natwork addraaaaa en LAN 
60. Tha LMf earriaa Cthamat IM paekata. Shaaa paekata 
eentain aithar paekat traffic aaaeciatad with tha "0" 
channal that fenu part of baaia ISDN accaaa lina 35 or 
circuit awitehad traffic aaaoeiatad with a corraapending ona 

10 of tha "B" channala that alao foxM part of thia baaio ZSOH 
accaaa lina. Tha Brokar PC containa in-alot taxalnal 
adaptar S3 which ia aubatantially idantical to taralnal 
adaptar 14. Adaptar 53 couplaa tha Brokar'pc to a phyaical 
two wira ISDN 2-B--I--D* cennaction appaaring en line 45, 

15 aupporta aoftwara that exacutaa in thia PC for 

aiaultanaoualy uaiag "D" channal paekat awitching and "B- 
channal circuit awitching cennactiona and alao incorporataa 
tha PAD function defined by the CCZTT X.3 and X.29 
Saccuendatiena within the Broker PC. 

20 

The diaeuaaion will now addraea the aoftwara that 
ia uaed within inventive ayatea 5. Thia aoftwara eonaiata 
of three aectiona: that which exacutea within Uaer PC 10, 
that which executea within Broker PC 50 and laatly that 

25 which executea within the boat ceaputar. The aoftwara in 
executing in the Uaer and Brokar PCa ia event and generally 
interrupt driven and triggered priaarily through requeata 
originating with the boat coaputar to change the ISDN 
eoamnication path. With thia in aind, the aoftwara 

30 executing in the Dear PC and the Brokar PC will be preaantad 
in tana of atata diagraaa rather than flewcharta inaaauch 
«a tbeae diagraaa depict the event driven operation of thia 
aoftwara Bore dearly and sore expliciUy than do 
flewcharta. The aoftwara executing in the boat coaputar ia 

35 net depicted due to ita aiaplicity'but will be explained in 
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MOMsaxy tetail balcv. Givm th« various statas and tha 
avanta that triggar a tranaltlon batvaan thaaa stataa, as 
aboim axuf dlseoasad in datall balov, anyona aklllad in tha 
art ean zaadily eompoaa appropriata coB^utar prograas that 
5 iaplaaajtt this aoftwara« 

Systam S can accoBuodata a aultituda of usara to 
dyiUuieally changa tha ZSDH ehannal (batvaan circuit and 
pa^t stfiti^iad) uaad by aacb usar in accordanca with 

10 coaninieatidh raguiraaants of aach corrasponding host 
aA^aioiT timraby dynaaioally Batching tha availabla 
cononic^tion bandwidth to tha host task praaantly baing 
ixacutiftd for that usar. To acooaaodata aora than ona usar, 
tha Oaar PC and tha Brokar PC aach allocataa a aat of 

15 saparata atittaa to aach diffarant ISDN accass path that 

axists fdx aadh uaar coaaunicating tharathrough and for aach 
diffarant ttiMt aaasion in tha avant any uaar haa astabliahsd 
aot^ than ona boat aaasion involving ona or aora host 
coiqputars; Typically, a Usar PC will support only ona usar 

20 at a timdt whila a Brokar PC will support up to 
illustrativaly aight aiaultanaous host sassions 
coaaunica^ihg through aight diffarant ISDN accass paths to 
aight coRciimponding Uaar PCa. Tha stataa allocatad by tha 
Usar PC a^ involving an ISDN accaas path ara ahown in FZGs. 

25 2A and iftr whila thosa stataa allocatad by tha Brokar PC for 
tha saaa ZSDir accaas path ara shown in FIGs. 3A and 3B. 
Zhaaauch as syataa 5 oparataa in an idantical faahion for 
aach dif f tfrant ZSXUI aeeasa path aatablishad batvaan aithar a 
diiff arrat'\tsar ahd/or a diffarant host saaaion and a host 

30 coapctar, \han/ to aiaplify tha drawings and tha following 
disOttssion, aach iiaar will ba assuaad to hava astabliahad 
only ona host aaasion and tha drawinga and ansuing 
diaoussioCwiil eantar on tha aanagaaant of ona ZSDK accass 
path aadstling batwaan tha Uaar PC and tha host coaputar. 
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km suchf a Stat* dlagraa of th* software that im 
iapluantad vlthln Usar PC 10 and uaad in conjunction with 
dynanically aanaging a aingla ISDN accass path appaaring in 
syatam S.ia collactivaly dapictad in FXGs. 2A and 2B; tha 
5 propar alignmnt of tha drawing ahaats for thaaa figuraa is 
shown in FZ6. 2* 

Spacificallyi if an ISDN call has not baan aada 
froa tha Uaar PC to tha host coaputari than tha Usar PC 

10 xasidaa in taminal idla stata 210. Zn this stata, tha Usar 
PC raaains in an idla condition with a wall known tarminal 
aaulation prograa axacuting and waiting for input froa a 
usar. Onoa a usar bagins antaring information into tha 
taminal in an attaapt to initiata an ZSDH call to a raaota 

15 host, than tha Uaar PC attaapts to transition to a naw stata 
dapanding upon whathar tha call was suceaaafully placad. In 
particular, inaaauch aa tha call is to ba first astablishad 
ovar a D channal packat switchad connaction, tha Usar PC 
through tha tarainal aaulation prograa sands an X.25 Call 

20 Raquast paokat i^ich spaoif ias tha Brokar PC as its 

dastination through tha ISDN switch. Zn tha avant tha ISDN 
switch cannot routa tha ZSDN D channal call froa tha Usar PC 
onward to tha Brokar PC, such as for axaapla if a failura 
occurs in tha switch, than tha switch sands an X.25 Claar 

25 packat back to tha Uaar PC. Zn rasponsa.to tha racaipt of 
this packat, tha Uaar PC aborta tha call and than its stata 
transitions back to tarainal idla atata 210, as indicated by 
lina 213. Xltamativaly, in tha avant tha switch 
succassfully aatabliahas a D channal connaction froa tha 

30 Usar PC to tha Brokar PC, i.a. by allocating a suitabla 

virtual X.25 connaction tharabatwaan, than tha ZSDH switch 
will transait an X.25 Call Connact packat back to tha Uaar 
PC in liau of an X.25 Claar packat. Zn rasponsa to tha 
racaipt of tha X.25 Call Connact packat, tha stata of tha 

35 Uaar PC transitions into tha D Channal Staady Stata stata 
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220. Whil« in this stats, ths Ussr PC is sbls to rscsivs 
input data fros ths tissr Icsyboard that f ons part of ths 
Ossr PCf ^proesss this data according to ths X. 3 and X. 29 PAD 
RsooBBsnfiations and than transmit this data as X.25 pacJcsts 
5 through ths ISDN switch ovsr ths nswly^ sstablishsd D ehannsl 
connsction to ths Broksr.PC. In ths svsnt any X.25 paclcsts 
ars rscsivsd at ths Ussr PC from ths ISDH switch whils ths 
Ussr PC rsnains in stats 220, thsn ths Ussr PC will display 
axqr X.25 data prsssnt in thsss paoicsts onto ths ussr scrssn 
10 that foq»s part of ths Ussr PC and appropriatsly procsss any 
PAD oonands that ars prsssnt in thsss packets according to 
titts X.3 and X»29 PAD HsooMsndations> 

Hev^ uhll« th« UaMT PC rMidM in steta 320, th« 

15 UMr PC eaa r«e«iv« • mnmmq; apAcifieally a ■Call Satup* 
■aaaaga ia tha CCZTT Q.931 protocol (haralnaftar rafarrad to 
aa tha^Q.931 protocol), ovar tha D ebaimal from tha ISDN 
avite^i, All Q.931 aaaaagaa ara earriad aa auitabla packata 
ovar tha p channal connaetlon. For datailad inforaatlon 

20 ragarding tha Q.931 protocol, aaa "Digital Accass Signalling 
Systam", CCITT ReeomMndatton ft.o'tr- vilZth Planary 
Aaaaably,Kalaga-TorraBolinoa, 8-19 Octobar 1984, pagaa 
57-193 > Tha Q.931 protocol apacifiaa tha proeaduraa for 
aatabllahing, aaintaining and daaring of natworlc 

26 eonnaetlona at an Z8IW uaar-natvork intarfaea. in any 

'avant, raeaipt of tha Q.931 Satup aaaaaga, if it originates 
with tha Kokar PC, Indieataa that tha Brolear PC and 
tharathrosgh tha ZSON avitch hava baan inatruetad by tha 
hoa| coivBtar to ehanga tha ZSDH eonnaction batvaan tha Uaar 

30 PC i«d ^ teekar PC from 0 channal packat awitehad to B 
c hannal drcait awitehad and that tha Uaar PC ahould 
apprqfuriataly si^tch ita ISDN eonnaction to tha switch. 
Spacifieally, onca tha Q.931 Call Satup aaaaaga has baan 
racaivad by tha Uaar PC, tha Daar PC will varif y .whathar 

35 this aassaga originatad with tha Brokar PC, i.a. Brokar PC 
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50 shorn in FZC. by axuining thm contsnts of a Calling 
Party Idantlfleatlon flald that fonui part of this Bsssags. 
If this Bsssags did not originats with tha Brokar PC, than, 
as shown by lina 223 in FIGs. 2A and 2B| an arror condition 
5 has occurrad inasauch as tha Usar PC has racaivad a Q.931 
Bassaga f ros a Brokar PC that is not prasantly assoeiatad 
with tha Usar PC. As such, tha Usar PC will transoit a 
Q«'931 Call Oisconnaot Bassaga ovar tha D channal to tha ISDN 
switch to instruct tha switch to taar down tha B Channal 

10 circuit switchad connaction that it has just arronaously 

astabliahad to tha Usar PC. Onca this Oisconnaet Bassaga is 
transBittad, tha stata of tha Usar PC transitions back into 
D Channal Staady Stata as Indicatad by lin4 223. Zf, 
howavar, tha originator of tha Q.931 Call Satup Bassaga was 

15 tha propar Brokar PC, i.a. Brokar PC 50 ahown in FZC. 1, 
than, as shown in FIGs. 2A and 2B, tha Usar PC will 
transition along lina 227 to B Channal Establishaant stata 
230 to suitably changa its ISDK connaction to tha awitch. 

20 B Channal EstablishBsn't stata 230 is a transitory 

stata. Tha Usar PC will aaelst within this stata for a vary 
short pariod of tisa. Whila in this stata, tha Usar PC will 
not transBit any data sassagas to tha ISDN switch. Howavar, 
tha Usar PC will accapt any kayboard input f roa tha ussr and 

25 locally buffar this data for subsaquant transsission. If 
any X.25 packats ara racaivad froB tha ISDN switch ovar tha 
0 channal connaction tharato, than tha Usar PC will locally 
display tha data contained within thasa packats and will 
appropriately proeass any PAD eoBBands contained within 

30 thasa packets according to the X.3 and X.29 PAD 

KecoBBendations. Also, in tha event any B channal data is 
received, the User PC will appropriately buffer this data 
for subsequent display. Now, based upon whether a 
successful B channel connection can be established between 

35 the User PC and the ISDN switch, the User PC will transition 
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to en« of thTM Btatoa: D Channol Staady St«t« 220, TazBinal 
Idia atata 210 or B Cbannal Staady stata 240. 

In particular. In thm mvmt that, vblla tha Oaar 
5 PC rasidas in atata 230, tha aviteh naxt aanda a 0*931 Call 
Diaconnact Baaaa9a to tba Oaar PC ovar tha D ehannal 
inatroctin? tha Uaar PC to taar down tha B ehannal 
ccmnaetii^n to tha avitch, than tha atata of tha Oaar PC 
tranalticma along lina 234 baok to D Cbannal Staady Stata 

lb 220. tbm Uaar PC vill alao ratum to atata 220 in tha avant 
it ai^^ a Qa931 Connact Baaaaga ovar tha D ehannal follovad 
by a failura of tha V*X20 protocol that ia uaad for B 
ehannal Muunleation to proparly initialisa. Spaeif ically, 
a Q.931 ^^onnaet Baaaaga vill ba aant by tha racipiant of a 

15 Q*^31 Call Satup Baaaaga, hara tba Uaar PC, in raaponaa to 
thia pall flfatt^k Baaaaga if tba raeipiant auceaaaf ully 
aatabli^taa a 8 cbannal connaction to tba aandar of tha C&ll 
Satap Baaaaga, hara tha XSOK avitch. 7barafora, if tba Uaar 
PC aweaaafuliy aatabliahaa a B Cbannal oonnaction to tha 

20 istm avitch in raaponaa to tha Q.931 Call Satup Baaaaga it 
racaiyad froB tba avitch, than tha Uaar PC vill tranaBit a 
Q.93i Cozmact bacb to tha avitch. Onca thia occura, tha 
uaar PC %L11 than invoka tha V.120 protocol to handla 
au&aquant B cbannal eoBBunication. If thia protocol faila 

25 to propa^y initialisa batvaan both tba Uaar PC and tha 
Brokar ft, than taminal adaptar 14, aa ahovn in FIG. 1, 
vill appropriataly aignal tha Uaar PC. IN raaponaa, tha 
Uaar PC, aa ahovn in ITGa. 2A and 2B, vill aand a Q.931 
Diaconnact BMaaga ^ok to tha ISDN avitch to inatruct tha 

30 avitdti to:^taar dovn thia B cbannal connaction. Tbaraaftar, 
tha atata of tha Oaar PC vill alao tranaition along lina 234 
bacdc to D Cbannal Staady stata atata 220. Aa auch, no B 
ehannal vill ba aatabliahad through tha ISDN avitch batvaan 
tba Uaar ]pc a»a tba Brokar PC. 
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Ttift UMr PC, vhlls •acUting in B Chaxmcl 
£stablisha«nt stat* 230, could also r«ealv« an X.25 Claar 
paekat from tha host coaputar, tbaraby Indicating that tha 0 
channal paclcat connaetion should ba torn down. This could 
5 occur vhan tha host ooaputar tarainatas tha currant host 

sassion with tha usar. A 0 channal eonnactioni vhich aaraly 
involvas a virtual X.25 connaetion that conauaas ainimal 
switch and natvork rasourcas, is alvaya aaintainad during a 
host sassion, vith a B chaxmal connaetion, vhich eonsuaas a 

10 ralativaly largar shara of natvork rasourcaa, baing 

astablishad or torn down as coaaunication raquiraaants of 
tha host coaputsr changa during tha sassion. As such, as 
long as a host sassion is in prograss a 0 6hannal connaetion 
will axist; hovavar, onca a host sassion is tarainatad, than 

15 tha D channal connaetion will ba tarainatad as wall. 

Tharafora, if tha Usar PC racaivas an X.25 Claar packat 
whila it rasidss in B Channal Establishaant stata 230, than 
tha Ussr PC will ralinquiah tha D channal connaetion and 
transait a Q.931 Diseonnact aassaga to tha ISDN switch ovar 

20 tha D channal instructing tha switch to tsar down tha B 

channal connaetion, if it prasantly axiats, to tha Usar PC. 
Tha Usar PC will than ralinguiah tha B channal connaetion, 
should it axist, and transition back to Tazainal Zdla atata 
210, as indicatad by lina 232. 

25 

How, altamativaly, in tha avant that tha B 
channal connaetion haa baan succassfully astablishad batwaan 
tha Uaar PC and tha Brokar PC as indicatad by tha 
transaission of a Q.931 Connaet aaaaaga by tha Usar PC 

30 followad by succassful initiation of tha V.120 protocol at 
tha Usar PC, than tha Brokar PC will transait a "saaling" 
aassaga ovar tha 3C.25 0 channal connaetion to tha Uaar PC* 
Such a aassaga is usad to "saal" off tha X.25 connaetion 
f roa carrying f urthar coaaunication whila tha B channal is 

35 «in usa. Tha naad for such a aassaga arisas in that onca tha 
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, B chanMl circuit svitchad conMction is Mtablishad b«tv«m 
th^ilstt PC and th« Broku PC, tvo parallel ZSDN connactions 
aSeiirb batman thaaa PCaz a B channal circuit avitehsd 
ooniwotion and a 0 cbannal pacJcat svitchad connaction. Aa 
5 disouaaad abova, tha B channal connaction has a such ahortar 
ta^anapo^' lag asaociatad with it than doaa tha D channal 
connaction. Howavar, ahortly prior to tha incaption of tha 
B channal connaction, an X.25 'data packat could ba 
tranaalttad ovar tha D channal connaction to tha Uaar PC and 
10 dua to tranaport lags aaaooiatad vith tha ISDH packat 

natverk not arrive at tha Uaar PC until af tar tha B channal 
connaction haa baan aatabliahad. In such a situation^ tha 
Oaar PC iaght arronaoualy intarprat or ignbra thia packat of 
data. To aasura that tha Uaar PC haa racaivad tha laat X.25 
15 data packat ovar tha D channal, tha Brokar PC tranaaita a 
pf^afinad data aaaaaga, i.a. a ao-oallad "aaaling" 
Basl^a, aa an X.25 packat ovar tha D channal. Thim aaaling 
kasaaga,^ vhan racaivad at tha Uaar PC, apacifiaa that, nov 
whlla tim B channal connaction axiata, tha Uaar PC will 
20 taivorarily racaiva no nora data ovar tha D channal. Aa 

auch, tibia maaaaga alao inatructa tha Uaar PC to racaiva all 
data ovaf tha B channal and to aubaaquantly ignora X.25 data 
that ia ^racAivad ovar tha D channal. Monathalaaa, tha Uaar 
PC ia atill abla to racaiva and procaaa X.25 coaaand 
25 packatai auch aa an X.25 Claar packat, and Q.931 aasaagaa 
that appaar ovar tha D channal. Hanca, vhan tha Uaar PC 
racaivaa a aaaling aaaaaga froa tha Brokar PC, tha Uaar PC 
dataxxihiKi that thara ia no furthar X.25 packat data to 
diaplay W tha uaar. Aa auch, tha Uaar PC will than routa 
30 ai^ and all buf farad B channal data to tha uaar acraan for 
display. Onca thia haa occurrad, tha Uaar PC vill 
t:i^cRaition into B Channal Staady Stata atata 240 aa 
^idifiatad bjf lina 236. 
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Hhil« In B ChanMl Study Stata stat« 340, tht 
Osw PC accttpta any data which tha usar-antars via tha uaar 
kayboard, procaaaaa this data according to tha X.3 and X.29 
PAD raoouandationa and than tranasita tha raaulting circuit 
5 avitchad data ovar tha B channal eennaction through tha 

awitch to tha Brokar PC. Corraapondingly, in tha avant that 
tha Uaar PC racaivaa any X.3 and X.29 PAD connanda and data 
and ovar tha B channal circuit avitchad oonnaetion, tha Uaar 
PC appropriataly procaaaaa tha PAD couanda and aanda tha 

10 raaulting data to tha uaar aeraan for local diaplay. For 
purpoaaa of aiaplifying tha actual iaplaBantation of 
invantiva ayatam 5, va hava ehoaan not to allov tha Uaar PC 
to diaabla tha' PAD functiona »araly ooincitlant with tha 
aatabiiahaant of a circuit avitchad connaction batvaan tha 

15 Uaar and Brokar PCa. Spacifically, to aisplify tha 
aoftvara, tha varioua routinaa that provida tha PAD 
function, fm a aoftvara architactural atandpoint, in tha 
Uaar PC axacuta at a highar laval than do tha X.25 routinaa 
vhich control tha tarminal adaptar in tha Uaar PC. Though 

20 tha PAD functiona provida ralativaly littla banafit with a 
circuit avitchad connaction oving to tha minimal tranaport 
lag inharant in aueh a connaction, thara appaara to ba no 
diaadvantaga to lotting thaaa functiona oparata in tha Uaar 
PC vith thaaa connaetiona, unlaaa tha boat apacifically 

25 diaablaa thaaa functiona. In particular, aa notad and 
diacuaaad balov in datail, tha boat coaputar changaa tha 
XSDH accaaa path batvaan 0 and D ehannal eonnactiona 
vhanavar tha boat coqmtar datarminaa that local buff aring 
at tha Uaar PC ia not eoapatibla vith tha coamunication 

30 raguiraaanta of tha boat application currantly axacuting 

vithin tha boat aaaaion and alao tuma off thia buff aring in 
tha Uaar PC vhich otharviaa vould ba providad by tha PAD 
functiona. In auch a aituation, tha boat computar 
appropriataly inatrueta tha Uaar PC to appropriataly diaabla 
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thm PAD functionality vh«n«v«r such a host applleatloni such 
as a scbniah adltori is axacuting. 

..^,"Onc« ths stats of ths Ussr PC transitions into B 
5 channsi H^dy Stats stata ai40| ths Dssr PC rsaalns in this 
stats untn it rscslvss slthsr a Q.931 Dlsconnsct ssssags or 
an X.25 ca^ur packst. Spselflcally, if ths Ussr PC rscslvss 
a Q.931 Dlsconnsct asssagsi this Indlcatss that ths ussr PC 
Is to tdjhr dovn ths B ehannsl olroult svltehsd connsetlon 

10 Mxk svlt^ tb D tiiinnsl padcst oouuni&atlon* As such« ths 
UBsr PC thsn rslinqulsh ths B channsi connsctloni 
sl^iuld it: s^t, and transition batle to D Channsi Stsady 
stats stats*^ 230, as Indlcatsd by lins 243 ^ to subssqusntly 
coBBunldts'cw^^ ths sxistln? D channsi connsetlon. 

15 Altsznaiivsiy, if ths Ussr PC rscslvss an x;25 Clsar packst 
ovsr ths b channsi connsetlon, thsn, as disousssd abovs, ths 
Ussr PC wLii rslinqulsh ths D channsi connsetlon and 
transait a Q#931 Dlsconnsct Bssssgs to ichm ISDN switch ovsr 
ths D diumnsl^ instructing ths switch to tsar down ths B 

20 c h a nn si connsetlon to ths Ussr PC. Ths Ussr PC will thsn 
r^lnqM>iBb ths B tiiannsl connsetlon and transition back to 
TsndiiAl - stats 210, as indlcatsd by lins 247 to await 
ths Inltfktion of ths nsxt host sssslon. 

25 A stats diagran of ths softwars isplsnsntsd within 

Broksr PC SO that fons part of systsa ^ shown in PIG. 1 and 
uii4 in c^ with dynasieally Banaglng ths ISDN 

aoesss path bstwssn ths Ussr PC and ths Broksr PC is 



collsetM^y dspletsd in PZGs. 3 A and 3Bi ths propsr 
30 .aligns^ of ths drawing shssts for thsss f Igurss is shown 
in >IC* 

Initially, if a host sssslon has not bssn 
sstabliahsd bstwssn ths Ussr PC snd ths host conputsr ssrvsd 
35 'by ths Broksr PC, hsrs Broksr PC 50 shown in FIG. 1, thsn 
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th« Broter PC rwaiiui in Port Zdl* stats 310 shown In 
FIGS, 3A and 3B. In this stats « ths broksr msrsly waits for 
an intsrrupt to bs gsnsratsd by sithsr IAN intsrfaos 55, 
shown in FIG. 1, signifying that ths host coaputsr has ssnt 
5 a TCP/IP packst ovsr ths IAN to ths Broksr PC or by tsr&inal 
adaptsr 53 signifying that ths Ussr PC is attsapting to 
connset through ths IS&H switch to ths Broksr PC. In 
particiilar, upon rsesipt of an X«25 Call Sstup packst, ths 
Broksr PC will dstsrains whsthsr it has an I8DM port 

10 availabls to ssrvs ths calling party, hsrs ths Ussr PC, and 
that ths calling party has both a valid CCXTT E.164 addrsss 
for circuit switohsd traffic and a valid corrssponding CCI7T 
X.121 addrsss for packst switchsd traffic/ If such an ISDK 
port is not availabls or if sithsr CdTT addrsss is invalid, 

15 than ths Broksr PC rstums an X.25 Clsar packst to ths ISDN 
switch and its stats transitions, as shown in FIGs* 3A and 
3B, back to Port Idls stats 310, as indicatsd by lins 313. 
Altsmativsly, if a port is svailabls snd ths Ussr PC has 
valid addrsssss, thsrsby indicating that ths Ussr PC has 

20 sucesssfully dialsd into ths Broksr PC through ths ISDN 
switch, ths Broksr PC thsn trahsaits an X.25 Call Aecspt 
packst back to ths ISDN switch to acknowlsdgs that it has 
sstablishsd an X.29 packst connsction to ths switch. 
Thsrsaftsr, as shown by lins 317, ths stats of ths Broksr PC 

25 transitions to Ussr Ssssion Bstablishssnt stats 320. This 
stats is siMply a transitory stats during which no 
opsrations occur. Ths Broksr PC will sxit from this stats 
and transition sithsr back to Port Idls stats 310 or onward 
to D Channsl Stsady Stats stats 330 dspsnding upon whsthsr 

30 ths Broksr PC can sucesssfully sstablish a connsction ovsr 
ths LAN to ths host cosputsr. In partiqular, if ths Broksr 
PC is not abla to oonnsct to ths host cosputsr, bscauss, for 
sxaapls, ths host cosputsr and/or ths IAN is not opsrating, 
thsn ths Broksr PC transmits an X.25 data packst : containing 

35 ths Bsssags "Host Unavailabls" back through ths switch to 
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tb« UsttT PC for local display to tha uaar aituatad tharaat. 
Onea this paokat la tranaalttad, tha Brokar PC than 
transslta an X.25 Claar packat to tha ISDN avitch to 
Inatruct it to taar down tha D channal connaotlon. 
Thafaaftar, tha Brokar PC ratuma to Port Idla atata 3lo, aa 
iii&lcatad by llna 323. Xltamatlvaly, if a connaction vaa 
Buoeaasfully aatabliahad ovar tha IAN batvaan tha Brokar PC 
and tha hoat coaputar, aa part of which tha brokar haa 
aatabliahad a corraapondanca batvaan an availabla port 
addraaa on XAH 60 and tha hoat coaputari than, aa indicatad 
by lina 327, tha atata of tha Brokar PC tranaitiona into D 
Channal Staady Stat a atata 330. 

In D Channal Staady Stata atata 330, tha Brokar PC 
15 aocapta 3C*25 packata froa tha Uaar PC through tha avitch, 
oonvarta thasa packata into Ethamat XAH packata and 
tharaaftar tranaalta thaaa IAN packata ovar tha aatabliahad 
IAN connaction to tha hoat coaputar for proeaaaing. 
LiKaviaa, tha Brokar PC alao accapta X.25 packata ovar tha 
20 lAlt eeimaction tram tha hoat, convarta thaaa packata into 
X.25 packata and tharaaftar tranaaita thaaa X.25 packata 
through tha avitch to tha Uaar PC. Tha Brokar PC doaa not 
Qtlllsa tha PAD functiena to procaaa tha data it raoaivaa 
froa tha hoat coaputar but rathar paaaaa tha data it 
25 racaivaa, aftar auitabla protocol convaraion, batvaan tha 
host coaputar and tha Uaar PC ovar tha ISDN accaaa path. 
Xha Bsrokar PC raliaa on tha hoat to provida tha nacaaaary 
PAD functiona. Zha Brokar PC vill laava atata 330 undar 
varioua cbnditionaz an X.25 Claar aaaaaga ia racaivad froa 
30 tha avitch to diaconnact tha D channal connaction, tha IAN 
: connadtira to tha hoat ia to ba diaconnaetad, or a B channal 
connaction ia to ba aatabliahad. Spacifically, if an X.25 
. Claar aaaaaga ia racaivad froa tha ISDN avitch, than tha 
Brokar PC tarainataa tha aaaaion. In thia caaa, -tha Brokar 
35 PC inatruota IAN intarfaca 60 (aaa* FIG. 1) to diaconnact tha 
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TCP/XP UN connaction to thm host co&put«r and, onco this 
has occurradi tha stata of tha Brokar PC tranaltiona back 
into Port Idla atata 310, aa Indicatad by Una 336 shown in 
FXGa, 3X and 3B« Altamativaly, in tha avant tha host 
5 computar diaconnaets tha XAH connaetion by aanding an 

appropriata TCP/IP Baaaaga to tha brokar, than tha stata of 
tha Brokar PC transitions to Sassion Initiatad Oisconnact 
stata 360, aa indicatad by lina 334. Stata 360 is aaraly a 
transitory stata which, whan antarad by tha Broker PC, is 

10 iaaadiataly followad by tranaaiasion of an X.25 Claar packat 
by tha Brokar PC to tha ISDK switch in ordar to disconnact 
tha D Channal connaetion to tha switch and, in turn via tha 
switch aa discuasad abova, tharathrough to^tha Usar PC. 
onca this packat is transaittad, tha atata of tha Brokar PC 

15 transitions back to Port Xdla stata 310, aa indicatad by 
lina 365. Now, altamativaly, if tha Brokar PC racaivaa a 
"Tranaitipn to B Channal" control Baaaaga ovar tha LAN 
connaetion from tha host cosputar, than tha Brokar PC is 
baing instruetad by tha host computar to changa tha ISDN 

20 connaetion from a D to a B channal connaetion. As such, tha 
Brokar PC f irat varif ias that an idla B channal ia availabla 
at taminal adaptar 53, as shown in PIG. 1, for subsaquant 
uaa. Tharaaftar, if such an idla channal is availabla, 
than, aa ahown in FZGs. 3X and 3B, tha Brokar PC rasarvas 

25 that channal and subsaquantly transaits a Q.931 Satup 

aaasaga to tha ISDN switch. Onca this satup aaasaga has 
baan transaittad, tha atata of tha Brokar PC than 
tranaitiona along lina 332 froa D Channal Staady Stata stata 
330 to B Channal Bstablishaant atata 340. 

30 

^ B Channal Establishaant stata ia also a 
transiant atata; bowavar, tha Brokar PC raaaina in this 
stata for whatavar intarval of tiaa is nacaasary to aithar 
auccaasfully sat up a B channal connaetion with tha switch 
35 or dataraina that such a B channal connaetion can not ba 



utablisted. Whll« th* BrolMr PC rraalns in stata 340, this 
PC eontimai to bl-diMCtionally pass x,25 paeksts bstvsen 
thifUsiif'ipc, through ths ISDN switch, and, via ths LAH 
connsctiesSt,^ ihs host coaputsr, as occurs in D Channsl Stsady 
Stati^ itiats 330. Mow, if Broksr PC dstaxainss that an idls 
B c&anhikl is not availabls or, if such a B channsl is 
avail^li^tit a B channsl conhsction can not fas sstablishsd 
throug^ tlii%^ bvsr this channsl, bscauss for sxaspls 
ths-y.iao ^btocol will not propsrly initlaliss, than the 
Sir^sr PC'transaits a "Non^aeknowlsdgsftsnt" (NAK) massage 
back lbs host COTputsr to indicats that a B channsl 
conhsction can not bs sstablishsd at this tias. Ths stats 
of ths^^rdksr Pb than transitions along lihs 343 back into D 
Channel StajuLdy Stats stats 330. Altsmativsly, if ths 
Broksr PC rscsivss a Q.931 Cohnsct Bsssags froa ths switch 
and ah indication (such as ths V.120 protocol has propsrly 
initialiteBi) fros tsntinal adaptor 53, shown in FIG. l, 
indicating that ths B channsl connsction has jiist bssn 
suct^foay sstablishsd with ths switch, thsn, as shown in 
FXGst lA »d 3B, ths Broksr PC transmits an 
"Acli^awlsdgsasnt" (ACIC) msssags back to ths host to conf ira 
ths teists&cs of prsssnUy opsrational B channsl connsction 
through ths switch. Ones this occurs, ths Broksr PC 
transmits i "ssaling" massags, as discussad abovs, within an 
X.25 packsi^ ovsr ths D channsl through ths switch and to ths 
Ossr 'PC. Ones thi# msssags is transmittsd, thsn ths state 
of ths Broksr PC: tr^itions along lins 347 into B Channel 
Stsady 8ta& it&ts 350. 

ihils in B Channsl Stsady Stats stats 350, ths 
Br^csr PC aeespts data in V.120 form over ths B channal 
tiretilit sw£lte^d connsction from ths switch and originating 
with tki Ussr PC and convarts this data into TCP/IP packets 
that it thin transmits ovsr ths IAN connsction to. ths host 
coaputetr. Likswiss, ths Broksr Pc' accapts TCP/IP packets 
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appearing on tba IAN eonnactlon and originating vith tba 
host computari convarta this data into V.120 fora and than 
tranaaits thla V.120 data through tha B channal connaction 
through :tha svitch for subaaquant tranaaiaaion to tha Usar 

5 PC. Xa notad abova, tha Brokar PC aaraly paaaas data aftar 
appropriate protocol oonvaralon batwaan tha Uaar PC and tha 
hoat eoaputar without altering tha content of tha data in 
any way. The Brokar PC reaains in atata 350 until the hoat 
eoaputar diaconnacta tha ZAK connection, the avitch 

10 diaconnacta the B channal connection or the hoat ccaputer 
inatructa the Broker PC to change f roa the current ISDN 
access path froa a B to a D channel connection. Zn 
particular, if the Broker PC while reaidirtg in atata 350 
receivea a IAN Diaconnect aeaaage froa tha hoat eoaputar 

15 indicating that the hoat has terainatad the host session and 
that the LAN connection between the Broker PC and the host 
ccaputer ahould be torn down, then the Broker PC tranaaita a 
Q.931 Diaconnect aeaaage to the ISDN awitch to tear down tha 
current B channel connection through the awitch and between 

20 the Broker PC and the Uaar PCa. Once thia occurs, the state 
of the Broker PC tranaitions along line 352 into Seaaion 
Initiated Disconnect atata 360, aa diacuaaed above, in order 
to diaconnect the current D channel connaction through the 
awitch and between the Broker and Oaar PCs. Now, rather 

25 than diaconnecting the ISDN acceaa path in reaponaa to the 
teraination of a host seaaion, the Broker PC could 
alternatively, though not shown, provide a aeaaage to the 
Uaar PC requeating that the uaar enter a naae of a different 
hoat, e.g. host ccaputer VOj ehown in PIG. 1, into the User 

30 PC so aa to eatabliah a IAN connection thereto and a host 
aaaaion therewith. In the event that the uaar decides not 
to establiah a aeasion with a different hoat eoaputar and 
enters an appropriate inatruction into the Uaar PC, than tha 
Brokar PC, upon receipt of thia inatruction, could then 
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approprlatsly diaconmet th* ISDN uoftM path te tha Usar 
PC. 

.; Nov, if tha Brokar PC, vhila raaldlng in atata 
5 350, raoaivaa a Q.93X Diaoonnaet aaaaaga from tha sviteh, 
tharaby Indlcatlva o£ althar tha avltch or tha uaar 
disoonnaotlng tha B chaimal eonnaction and, by ao doing, 
tazsinating tha boat aaaaion, than tha Brokar PC diaconnacta 
tha uaar from tha hoat and f raaa all raaaining ISDH 

10 raaourcaa that ara baing conausad by tha uaar* 

Spacifieally, tha Brokar PC aanda both an X.25 Claar aaaaaga 
to tha avitch to taar down tha D channal paekat eonnaction 
and an TCP/IP diaoonnaet aaaaaga to tha hoat to taar down 
tha IAN eonnaetion tharato* Onca thia oecura, tha atata of 

15 tha Brokar PC tranaitiona along lina 354 back into Port Idla 
atata 310. Laatly, and altamativaly, if tha Brokar PC, 
vhila in B Channal Staady atata 350, raoaivaa a "Tranaition 
to D Channal" control aaaaaga fron tha hoat computar, than 
tha Brokar PC ia to taar down tha B ehavnal ISDN aeeaaa path 

20 to tha aviteh and tharathrough to tha Uaar PC and to uaa tha 
D ehannal eonnaetion for aubaaquant eosaunication. In this 
eaaa, onea thia eontrol aaaaaga ia raeaivad ovar tha IAN 
eonnaetion froa tha boat eoaputar, tha Brokar PC tranaaita a 
Q.931 Diaoonnaet aaaaaga to tha aviteh. onea tha Brokar PC 

25 raoaivaa an apprcqpriata g.931 aaaaaga, apaeifically a Q.931 
Ralaaaa aaaaaga aa ahovn in FIG. 5, froa tha aviteh 
i n di c ating th^t tha B ehannal eonnaction ia no longar 
functional and ia baing ralaaaad, than tha Brokar PC aanda 
an "Aeknovladgaaant" (ACK) aaaaaga to tha hoat vhieh 

30 aekhovladgaa that tha B ehannal eonnaetion no longar axista. 
tCharaafta^, tha Brokar PC ra-aaaeeiataa tha IAN port vith 
"tha eurraxtt D ehannal logical eonnaetion* Onea thia occurai 
tha^ atata of tha Brokar PC tranaitiona along lina 356 back 
into 0 Channal Staady Stata atata 330. 

35 
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NoVi having discussed thm procaduras, In tans of 
st&tas and stata tranaltlona, follovad by tba Uaar and 
Brokar PCs, tha diaooaalon vlll t\im to tha proeaduras 
axaeuta4 by tha boat coaputar. Tba boat coaputari vltb tha 
5 . axcaptlon of baing cognizant of vbatbar a particular uaar la 
couunicating to it ovar a B or D channal connactlon, 
oparataa In aaaantlally tha aaaa faahlon ragardlaaa of vhlch 
ISOH eonnaction la baing aaployad to coaaunieata during a 
boat aaaalon with that uaart Aa auch, thara ara aaaantlally 
10 no diffarant atataa that aaclat vithln tba boat eonputar and 
apaeif ically corraapond to altbar B or D channal connactiona 
and particularly ehangaa occurring tbarabatwaan, aa vara 
dafinad and diaeuaajad abova in conjunction^ vltb tha Uaar and 
Brokar PCa. 

15 

Zn particular, tba boat coaputar firat allocataa 
and aubaaquantly racognisaa varioua pra-daf Inad LXK 
addraaaaa, vban LAN connactiona ara flrat aatabliahad, aa 
thoaa that raquira a eonnaction through a Brokar PC to raach 

20 a uaar. At tha incaption of auch a eonnaction , tba boat 
coaputar aandia atandard "UHZX** "login* and "paaavord"' 
aaquancaa, i*a. raquaating uaar antxy of account nuabara and 
paaavorda, aa Stbamat UM paekata ovar thia LXK eonnaction 
to tha Brokar PC. Th% Brokar PC aaraly ralaya thaaa 

25 aaquaneaa containad vithin tha Ethamat paekat to tba ZSOH 
avitch aa X«29 paekata vbich, in turn, rala/a tbaaa 
aaquaneaa vithin aiailar X.25 paekata to tha uaar atationad 
at tha. Uaar PC. In thia aannar, tha boat coaputar raaponds 
to thia attaaptad uaar eonnaction occurring through tha 

30 Brokar PC in auch tha aaaa aannar aa tha boat coaputar vould 
raapond to a direct "login" attaapt by aithar a uaar 
aituatad at a raaota tarainal or a diffarant raaotaly 
aituatad boat coaputar. 
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Ths tort 

tor cominlcatlon occurring btttv«tn thm host computer and 

a Broker PC to a Usar PC. Spacifically, tha 
host ci^gutar i« abla to tranaalt thraa dlffarant typaa of 
5 Masagao^ ovar a LAN connaotion to tha Brokar PC: data 

■"••9!»j; I/O (input/output) control aaaaagaa and transition 
raquiast Bass^aa. Pirst, data aassagas originating from tha 
hort %^eh indttda appropriata formatting eouunds for a 
givan taiiainal awilation prograa baing axaeutad by tha usar, 

10 a.g* a olc TO-100 tarsinal or tha lUca, ara passad 

onsodifiad by tha Brokar PC to tha switch and tharaby to tha 
Usar PC for local display tharaat. In invantiva systaa 5, 
tha toat coMputar, Baraly to siBplify tha*l»pla»antation, 
MintainM tha sisa of aaeh data aassaga that ia sant to tha 

15 Brokar PC as Sthamat lAM packats that hava a siza aqual to 
or lass than tha BaxiBum packat siza allovad by tha 0 
chahnal X. 25 packat natwork, i.a. "MB* octats. If any data 
Mssaga is Isr^ar than this sissi tha host computar will 
apprc^iitaly this Bassaga into contiguous Ethamat 

20 IAN pacJ^ts^ tim aach contains a data Bassaga baing aqual to 
or lass l^ian "Ua" oetats in sisa« Thasa Baintananca and 
paraihg functions could altamativaly ba iaplasantad in tha 
^^ff^^ ^^ its softvara. Sacond, I/O 

cb^et^l i^MMagas ara ganaratad by tha tost for 

25 intazpra|ation by tha Uaar PC. Qiasa control Baasagas ara 
ganarlitad by thjt host cosputar in ordar to parmit tha host 
cca^utar t^^ control tarminal asulation and tha X. 3 and X.29 
PAB functions^ such as local buf faring and charactar 
achoing/^hat axacuta at tto bsar PC. Tha Brokar PC Baraly 

30 raiays tti^ 

tha svitic^ in turn, transBits thasa Bassagas to tha 

Uaar PC'. ihir4# tha host ganaratas transition raqoast 
BassagMr "Transition to B Channal" and "Transition to 

D Cbannal" Bassagaa as diseussad atova, to tha Brokar PC 

35 vhidi instruct tha Brokar PC to changa tha ISDN accass path 
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currantly b«lng usad b«tw««n a D channsl paOcat switched 
connection and a B channal circuit svltchad connactlon and 
vica varaa* Thaaa transition raquast Mssagas ara 
Intarpratad by tha Brokar PC as dlscussad abova to 
5 dynaaically Banaga tha ISDN connactlon by astabllshlng tha 
approprlata ISDN acoass path currantly balng raguastad by 
tha host. 

As part of this spaclal host protocol, tha host 

10 coBputar can raeaiva thraa typas of massagas ovar a IAN 

connactlon froa a Brokar PC: data sassagas, operating systaa 
''signal* sassagas and transition rasponsas* First, data 
aassagas Bsraly contain characters that vete Initially typed 
by a user situated at the iiser keyboard of a corresponding 

15 User PC. The host protocol merely delivers these charaotars 
to a particular host application that the user Is currently 
executing vlthln the host eosputer and which appropriately 
Interprets these characters. Second, the host computer can 
receive operating system "signal" messages, such as "Break" 

20 commands, that were generated by the user to temporarily 
terminate a host application and gain the attention of tha 
"UNIX" operating systsm currently executing within the host 
computer in order to subsequently Instruct the host computer 
accordingly to execute a subsequent host application # 

25 Third, the host computer can receive transition response 
messages, i.e. "Acknowledgement" (ACK) and 
"Mon*aeknowledgement" (NAK) messages, from the Broker PC. 
^R&ese response messages, as discussed above, report whether 
a transition in the ISDN acoass path, i.e. from a B to a D 

30 channel connection or vice versa, that has just been 

requested toy the host. computer, through a corresponding 
transition request msssage, has auccassftilly occurred or 
failed. 
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Th« host coaputar can rsqusst a transition in an 
ISDN aocus path through tvo Bathodat through a diract 
oparating systaa call or, indiractly basad upon tha natura ot 
hoart application eurrantly axacuting during tha host session 
5 vith a Ufiar. First, tha "UNIX" oparating systaa of the host 
can be readily Modified to contain an additional operating 
systaa call which can be directly inserted as a program 
stateaent. t>y an applications prograaaer into a host 
application prograa. Obis specific calli when reached in 

10 the V]prograa, would appropriately instruct the host operating 
system to generate and transait an appropriate transition 
request message, i.e. "Transition to B Channel" or 
"T3^nsition to D Channel", based upon lAiat^the prograamar 
envisions tha cramunication requirements of the application 

15 program t0 be at that point in the program. Whenever this 
call is readhed in the program, the call would execute to 
initiate a change in the ISDK acceas path and then return 
control to the applications program once the host coaputer 
received a transition response, #ither ACK or MAK, from the 

20 Broker PC* Alternatively, the host computer could initiate 
a t^ransition in an ISDN access path through an indirect 
met^^ wherein the host computer recognizes those 
ai^licatims «^re echoplex is likely to occur. Here, the 
"Ul^" operating system within host coaputer could easily be 

25 mo4ifiad to incorporate a table that identified those 
specif io host applications which could generate 
objectionable echoplex, e.g. a "UHZX" "vi" editor. In use, 
the^host Goqmter would merely perform a simple table look 
up operation whianever a user instructed the host coaputer to 

30 execute a new host application and, prior to executing that 
specific application, then initiate an appropriate 
transitira in the I50K access path if the name or other 
idehtifying indicia of that application appeared in the 
table. This table would be populated by a systaa 

35 administrator of the host coaputer based upon coaaunication 
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r«quimants supplied by tb^ application prograwars. 
Hbanavar such a prograaaar davalopad a nav host application, 
tha syataa ad&inistrator vould ba appropriataly inf onad vbo 
would than add a corraaponding antxy for it to tha tabla« 
5 including tha application naaa and eorrasponding typa ot 
ISDN accaaa path that it raqulraa. Soaa application 
prograaa axhibit "achoplaae" charactariatics through only 
portions of thair full sxacution^ola, Spacifically, thass 
portions occur vhan an application program has tumad off 

10 tha local acho and lina buf faring functions discussad 

praviously. An incraasad dagraa of praoision in Batching 
tha ISDK coBBunication raaoixrca to tha naads of such an 
application program could ba obtainad by triggaring a 
transition to changa tha ISDN accaas path on not only tha 

15 naaa or typa of tha application program baing axacutad, auch 
as through a tabla look up oparationi but also on any Changs 
of tha local acho and lina buf faring functions providad by 
i:hat application program. Although tha first mathod 
aliminataa tha naad for tabla look oparations, it doas 

20 rsguirs modification to application sourca coda. Inasmuch 
as thasa look-up oparations consuma a nagligibla amount of 
host prooaaaing tima, tha aacond mathod is prafarrad in most 
instancas inasmuch as it aliminataa tha naad to maka sourca 
: coda modifications to axisting application programs. 

25 Xltamativaly, tha host oomputar could analysa tha actual 
communication occurring batvaan itsalf and a usar and 
dacida, basad upon various pra-dafinad rulaa that spacify 
spacific thrasholds for a«g. duration and/or amount of 
communication flowing in aach diraction batwaan tha uaar and 

30 tha host oomputar, which typa of accass path ahould ba 
aatabliahad for any givan situation and than, basad upon 
whathar thaaa thrasholds wara axcaadad or not, dynamically 
changa tha typa of ISDN aocass path accordingly. 
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Having nov diseuBssd tb« proMdurM undartakra by 
th« Uiar IPC, th« Brokur PC and tha host coaputar, tha 
di*3U8alon Will now aliitt to daaeriblag tha llluatrativa 
oouunlqartion aaquanoaa that occur aaong tha aajer 
5 - coaponahts of ayataa 5 undar various' axaaplazy aystaa 
oohdltiobit aatabliahing a host sassion, aovlng a host 
saasibn froa t 8 channal circuit svitehad eonnaetion to a D 
ohannal padcat svitehad eonnaetion, aoving a host sassion 
item a n c^uimal paekat svitehad eonnaetion to a B ehannal 
10 circuit sljitdhrt 'oinnaction and tarainating a host sassion 
t****^ * •••■i*'" initiated diseonnaet. Vhasa illustratlva 
saipaneas BM shovn in FIGs. 4-7. 9ha particular portions 
of tha s^sttaneas shown in thasa figures tAtloh involve tha 
swi|eh are a^raly illustrative; In fact, tha tiaing at which 
15 the switch ra^iv^ and tranaaits aaasaga between it and the 
Dear and Broker PCa ean be different froa that ahewn 
provided that the Deer and Broker PCa theaselves receive 
massages in tha eequenee ehewn in these figures. 

particular, PZ6. 4 depicta the coaaunication 
sequencii t^xat occurs aaong Daer Site 20 (that contains the 
Deer PC eaileutlng a texainal eaulation prograa), ZSDH switch 
39, Broker PC SO (Centaiaiag ita terainal adapter and XAN 
interface) "^^host systea lo^, for establishing a host 

25 se^on behieiitt the host systea and the Deer PC. 

fipeeifically, %e estabiiah such a session, a user first 
invokes tl^ terainal eaulation prograa within the Deer PC ae 
syibolised by line 410. •thereafter, once this prograa is 
exedotinigr, the .^^egraa tranaaite an X.2S Call Baguest 

30 paekit, as'ljMlicatad by line 420, to the I80H switch to 
establish C D funnel packet switched connection 
therebetwean. Zf this D channel eohnectien is suceeeefully 
astft blisha# , ttan the Z80II ewiteh tranaaits, as indicated by 
line 430; in X.2S Zneeaing Call packet to the Broker PC to 

35 ' spacify tiuit the latter haa an inoeaing paekat call. If tha 
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Broker PC Lm ablm to Mtabllsh a D ebaiuittl conn«otion to tho 
switch and thsrothrough accept tho incoming paOcat call, tha 
Bro)car PC transaits, aa indicated by lina 440, an X.25 Call 
Accapt packat back to tha ISDN avitch* Tha svitchi in turn, 
5 tranaBita, aa indicated by lina 450, an X.25 Call Connactad 
packat back to tha Uaar PC. At this point an X.25 packat 
eonnaction ia aatabliahad batvaan tha Broker PC, through tha 
ZSDH switch, and the Uaar PC. * lhe Broker PC next 
eatabliahea a IAN connection to the hoat coaputer. To do 

10 thia, the Broker PC firat transaita, aa shown by line 460, a 
TCP/IP sync aeaaaga aa ah Ethernet ZAN packet over the IAN 
to the host coBputer. Zf the host coaputer is eble to 
'establish a IAN connection, the hoat coaputer then 
transalts, aa indicated by line 470, a TCP/IP sync 

15 Acknowledge message as an Ethernet IAN packet back over the 
IAN connection to the Broker PC. If, for any reaaon, the 
Broker PC can not eatabliah a IAN connection with the host 
computer, then the Broker PC transaits an X.25 Clear message 
(not ahown) to the ISDN switch to tear down the D channel 

20 connection that was jiist made. However, if the IAN 

connection is successfully made to the hoat computer and the 
Broker PC received the TCP/IP sync Acknowledge meaaage 
thereover, then the Broker PC merely transmits, as indicated 
by line 480, a TCP/IP Sync Acknowledge measage as another 

25 Ethernet IAN packet back to the host coaputer. At this 

point, not only is the User PC and the Broker PC in an X.25 
Data Tranafer atate, aa shown, i.e. able to transfer packat 
data over an X.25 connection eatabliahed therebetween, but 
alao the hoat is connected to the Broker PC and can 

30 communieate therethrough with the Uaar PC. As such, with 
the IAN oonneetien now eatabliahed, the host coaputer sends 
appropriate "login" sequences, aa indicated by line 490, 
over the IAN connection to the Broker PC for eventual 
reception at and diaplay by the Uaar PC. Systea ^ now 

35 reaidea in the D Channel Steady State condition. The heat 
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s«Mion is Mtablishftd ones th« rxmmv successfully cosplstss 
tbm appzt^rlats "UNIX" "login" procsdurs. 

no. 5 dsplcts a coaDunieatlon ssqusncs that 
5 occurs aaong Usar Sita 20 (tbat contains ths Usar PC 

axacutingr a taxainal amilation prograa), ZSDH switch 35, 
Br^kmr PC sa (containing its taxainal adaptor and IAN 
intarf aei) and host systas 70^ lor Boving a host sassion 
. froB a B channal circuit svitohad connaction to a 0 channal 

10 padkat svltchad connaction. Bpacifically, as discussad 
above, as long as a host sassion is astablishad, an X.25 
Dal^ Stata, i.a. an activa D channal packat 

svit^ad connaction, as indicated by lina ^03, exists 
batveah the User PC and the Broker PC even though no 

15 ooKBunication is being carried thereover while the B channel 
connection is in use. Purthermore, during the existence of 
a B channel connection between the User PC and the Broker 
PC, the B channel coBBunication path established 
therebetween exists in a Q.931 Active state, as indicated by 

20 line 505, with coBBunication carried thereover using the 
V.120 protocol. At the ssBe tise, a IAN connection, 
syBbolized by line 507, for the carriage of Ethernet IAN 
packets taeiBts between the Broker PC and the host cosputer. 
Now, to doAnge the ISDN access path fros B channal to D 

25 channel, the host oosputer issues a "Transition to D 

Channal" message and transaits, as indicated by line 510, 
this Bssstge within an Bthemat ZAN packat to the Broker PC. 
Upon rece|pt of this packet, the Broker PC transsits, as 
indicated by line 520, a Q.931 Disconnect Bessage to the 

30 ISDN switch. The switch, in turn, transaits a Q.931 

Disconnect sMjutge, as indicated by line 530, to the Uaer 
PC* In response to this disconnect nessaga, the User PC 
ceases to transmit further data over the B channel, releases 
the B channel connection and to signify this transmits, as 

35 indicated by line 540, a Q.931 Release aessaga to the ISDN 
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svltch. Thm svitcb. In turn, trannits, as Indioatad by 
llna 550, a Q.931 Balaasa aassaga to tba Brokar PC 
signifying tbat it is caasing to transait data evar tha B 
channal.and is ralaasing this ehannal, Tha Brokar PC, upon 
5 its racaipt of this ralaaaa Mssaga, transmits, as indicatad 
by lina 560, a Q.931 Balaafa Cosplata aaasaga to tha switch 
to spacify to tha switch that tha brokar has now totally 
ralaasad (torn down) tha B ehannal oonnaction. Tharaaftar, 
as indicatad by lina 565, tha Brokar PC transsits an 

10 "Acknowladgaaant" (ACK) saasaga as an Ethamat IAN paekat to 
tha host coaputar as an aeknowladgaaant that tha B ehannal 
is no longar in usa. Sba switch, in turn, transmits, as 
indicatad by lina 570, a Q.931 Ralaasa- Coa^plata aassaga to 
tha Usar PC to spacify to tha Usar PC that tha switch has 

15 now totally ralaasad tha B ehannal eonnaction. At this 

point, tha B ehannal eonnaction batwaan tha Usar PC and tha 
Brokar PC is eoaplataly torn down mnd all that raaains 
tharabatwaan is tha D ehannal eonnaction with systaa 5 now 
rasiding in tha D Channal Staady Stata stata, as indicated 

20 by lina 580, 

FIG. 6 dapieta a eeaBunication saquanca that 
occurs anong Usar Site 20 (that contains tha Usar PC 
executing a terminal amulation program), ISDM switch 35, 
Brokar PC 50 (containing its terminal adapter and IAN 
interface) and host system 70^ for moving a boat aaasion 
from a D channel paeket switched eonneetion to a B ehannal 
circuit ewitehed eonneetion. As long as a D ehannal 
connection ie being used to carry a host session between tha 
User PC and the Broker PC, the 0 channel communication path 
establiehed therebetween exists in a X. 25 Data Transfer 
etate, as indicated by line 603, with communication carried 
thereover as X.25 packeta. At the eame time, a IAN 
connection, symbolised by line 605, for the carriage of 
sthemet IAN packets exists between the Broker PC and the 



30 
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iKist ecai|at«r . KoV| assuBa that th« host computer has 
tidimh^^mj^ taak for tha uaar and is now proapting 
tha usar for tba. naact task. In this casa, tha "UNIX" 
oparati^ systaa axaeuting in tha host coaputar will 
5 gananta,' as syvbolizad by lina 607| a usar proapt syabol^ 
tnictlly a eharactar, and than transait, as indicatad 
by lina ftlO, that proapt syabol within an Bthamat IAN 
packat to tha Brokar PC. Tha Brokar PC will, in turn, plaea 
that pto^t syi^l within an X.25 packat and transait, as 
10 ixvdicatad by lina 615, that packat to tha ISDN switch. Tha 
switch, upon raoaipt of that X.25 packat froa tha Brokar PC, 
will forward, as indicatad by lina 620, that packat ovar tha 
D c h a nnal connaotion to tha Usar PC. Tha Dsar PC will, as 
syaboUsad lina 625, dis-assaabla tha packat and display 

15 tha usar proapi syabol on tha usar scraan situatad tharaat. 
Tha usar .saaing tha pro^)t syabol aay illustrativaly dacida. 
to invoka tba soa^an aditor function at this point in tha 
host sMsiion* ] skm. notad abova, tha scraan aditor is aaraly 
ona of potantially aany host functions that causa achoplax 

20 to ocetn: and hanoa is shown in FIG. 6 aaraly for 

iUustntiva purposas. Thus, to invoka tha "UNIX" scraan 
aditcor, tha usar typas an antry containing tha coaaand "vi" 
followad by Kcarriaga ratum, as syabolisad by lina 630, 
into tha usar kayboard. In rasponsa to this coaaand, tha 

25 Usar/K Jpransfits, as indicatad by lina 635, an X.25 data 
patkat, that contains tha usar antry, to' tha switch. In 
rasponpa to tha raeaipt of this packat, tha switch 
transaites, as indicatad by lina 640, a siailar X.25 packat 
contaiaixqr this usar antry to tha Brokar PC. Tha Brokar PC 

30 now transfars tha usar antry into an Bthamat XAN packat and 
traasaits 'this IAN packat, as indicatad by lina 645, ovar 
^ tha lAH eonnaetion to tha host maputsr for proosssing. Tha 
host coap^ttar raoognising, through prafarably a tabla look 
up oparatijon, as disoussad abova, that this coaaand will 

35 invoka a host appliication that ganaratas aehoplax, ganaratas 
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a "TrauBition to B Channal" control B«a>ag«, as ayabolixad 
by lina 648, to Inatruct tba Brokar PC and tharathrough tha 
awitch and Daar PC to ebanga tha ISDN acoou path froa a D 
channal .packat eonnaetion to a B ehannal circuit avitehad 
5 eonnaetion. Tha host than* tranaaits, as indioatad by lina 
650, this control asssags within an Ethamat ZAM packat to 
tha Brokar PC. Tha Brokar PC than iasass, as indieatad by 
lina 655, a Q.9ai Sstup asaaaga evar tha D ehannal to tha 
ISDN aviteh to aatablish a B channal circuit switehad 
10 ..eonnaetion to tha aviteh. Upon raeaipt of this satiip 

aassaga, tha ISDN sviteh, in turn, issuas, as indieatad by 
lina 660, a Q.931 Satup aassaga evar tha O ehannal to tha 
Usar PC to aatablish a B ehannal circuit avitehad eonnaetion 
tharabatwsan. If tha Dsar PC is abla to aatabliah a B 
15 channal circuit avitehad eonnaetion to tha aviteh, than tha 
Hear PC transmits, as indieatad by lina 665, a Q.931 Connact 
aassaga to tha svitch, and tha svitch issuas, aa indieatad 
by lina 670, a Q.931 Connaet aassaga to tha Brokar PC. Zha 
Brokar PC than aeknovlodgaa tha aatabliahaant of a B channal 
10 circuit avitehad eonnaetion to the aviteh by tranaaitting, 
aa indieatad by lina 675, a 0.931 Connaet Aeknovladga 
aaaaaga to tha aviteh.. Tha aviteh than aeknevladgas tha B 
channal eonnaetion astabliahad batvaan it an tha Uaar PC by 
tranaaitting, aa indieatad by lina 680, a Q.931 Connaet 
!5 Aeknovladga aaaaaga to tha Dsar PC. Mov, with a functioning 
B ehaniial circuit svitchad eonnaetion astablishad batvaan 
tha Usar PC and tha Broker PC, tha Uaar PC and Brokar PC 
both initiate axaeution of tha V.120 protocol and atteapt 
initialization tharaof in order to aubsaquantly and 
0 accurataly carry comiunieation ovar thia connection. Onea 
tbia pretoeel ia aueeaaafully initialized, tha Brokar PC 
tranaaita, aa indieatad by lina 685, an Aeknevladgaaant 
(ACX) aaaaaga aa an Sthamat XAH packet to tha heat 
ceaputar, to aignify that tha B channal is aueeaaafully 
5 operating and can carry eeBBunicatlon tharaevar. Xt this 
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point, aystu 5 nov rMidM In thm B Channel staady Stata 
atata; aa Indloatad by llna 690. 

;. ' FZG« 7 daplota a conunlcatlon aaquanca that 
5 oodori attong Uaar Slta 20 (that containa tha Uaar PC 

cxacutln} a tamLnal asulatlon prograa) , ISDH avitcb 35| 
Bro9car PC 50 (containing ita taninal adaptar and IAN 
intttrfaca) and boat ayataa 70^^'for invoking a aaaaion 
initiatad diaconnact in ordar to taninata a hoat aaaaion. 
10 A aaaaion initiatad diaconnact can ariaa vhila tha hoat 
aanioft ia baing earriad ovar aithar a B or D channal 
connactlon. Aa auch, an iUuatrativa eosBunication aaquax&ca 
that oceora to' oauaa a diaconnact for aach^ of tbaaa two 
dif farant oonnactiona vill ba aaparataly* diacuaaad* 

15 

In particular, if tha boat aaaaion ia praaantly 
baing earriad ovar a D channal packat avitchad connaction, 
than ayatn 5 axiata in tha D Channal Staady Stata at&ta aa 
Indicatad by lina 703 in PIG. 7*. -Aaaiua tha uumx antara, as 

20 ayabolixad by lina 705, a apaeifie antry, a.g. ""^D" follovad 
by a carriaga ratum, through tha uaar kayboard at tha Uaar 
PC to inatruct tha hoat to tarminata tha hoat aaaaion. In 
raaponaa to thia antry, tha Uaar PC tranamita, aa indicatad 
by lina 710, an X.25 packat that containa thia antry over 

25 tha b chattnal packat connaction to tha avitch. Tha avitch, 
in torn, aa indicatad by lina 715, tranasita a aimilar X.25 
packat containing thia antry ovar a D channal packat 
conMotion to tha Brokar PC. Thm Brokar PC, in raaponaa to 
tha raeaipt of thia paekat foraa an Bthamat IAN packat 

30 oontaixiing thia antry and tranamita thia IAN packat, aa 

indicatad by lina 718, ovar tha IAN connaction to tha host 
oo^potar. In raaponaa to thia packat, tha hoat coaputar 
tarmijiitaa th« hoat aaaaion, forsulataa a TCP/IP diaconnact 
aaaaaga to diaconnact tha IAN connaction and tranaaita this 

35 diaconnact' Maaaaga, aa indicatad by lina 720, aa an Bthamat 
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IAN pack«t to thm Brokar PC« Zn nsponac to this disooxmoct 
Bossagt, thm firokor PC and subsoguontly tho switch taar dovn 
tha D channal conhaction* SpacKicallyi aftar tha Brokar PC 
racalvas tha TCP/IP diaconnaet aasaaga f roa tha hoat 
5 coaputar^* tha Brokar PC transaita, aa indioatad by llna 725, 
an X.25 Claar Saguast paekat to tha avitch to diaconnaet tha 
currant D channal oonnactlon aaciating tharabatvaan. Onca 
tha switch dlaconnacta tha 0 channal cennaction to tha 
Brokar PC, tha switch than tranaaita, aa indleatad by lint 

10 730, an X*25 Claar Indication packat to tha Usar PC to 

indicata that a 0 channal connaction no longar axiats f roa 
tha Uaar PC to tha Brokar PC and tharathrough, via a ZAN 
connaction, td^ tha hoat coaputar* In rasponsa to thia 
packat, tha Uaar PC diaconnacta ita D channal connaction to 

15 thm awitch and subsaguantly ratuma to ita Tarainal Idla 
atata, i.a. stata 210 ahown in FIGa. 2A and 2B. 

NOW, altamativaly, if tha hoat aaaaion is 
praaantly baing carriad ovar a B channal circuit switchad 

20 connaction, than systaa 5 axists in tha B Channal Staady 
Stata stata aa indicatad by lina 733 in FIG. 1. Again 
assuaa tha uaar antars, aa ayabolizad by lina 735, tha 
appropriata antry, a.g. "^D" followad by a carriaga ratum, 
through tha uaar kayboard at tha Uaar PC to inatruct tha 

25 hoat to tarainata tha hoat aaaaion. In rasponsa to thia 
antry, tha Uaar PC tranaaita, aa indicatad by lina 740, a 
aaaaaga that containa this antry aa V.120 data ovar tha B 
channal circuit switchad connaction to tha awitch. Tha 
switch, in turn, aa indicatad by lina 745, tranaaita a 

30 aiailar aassaga containing thia antry ovar a B channal 

connaction to tha Brokar PC. Tha Brokar PC, in raaponaa to 
tha racaipt of thia V.120 data foras an*Btharnat ZAN packat 
containing thia antry and tranaaita thia ZAN packat, aa 
indicatad by lina 750, ovar tha ZAN connaction to tha host 

35 coaputar. In raaponaa to thia packat, tha hoat coaputar 
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tarminatai thm host sMsion, fonnilatas a TCP/IP dlseonnact 
MMaga tq dlseonnact tha IAN connaction and tranamita this 
d^Laoonnaot; MsMga, as Indieatad by Una 755, as an Ethamat 
UJX paq)cat to tha Brokar PC. Tha Brokar PC foraulatas a 
5 Dlseonnact Mssaga and transalta this aassaga, as 

Indieatad by llna 7j50, to tha switch to Inltlata 
dlsgonnaetion of tha currant B ehannal connaction axlstlng 
tharabatvaan and through tha awltch to tha Usar PC. Tha 
fvltcb. In raiponsa to tha dlaconnact massaga, feraulataa a 
10 alBllar 0,9^1 Dlseonnact aassaga and transmits this massaga, 
as Indloatad by llna 765, to tha Uaar PC In ordar to 
Inatruct tha lattar to Inltlata dlaconnaetlon of tha currant 
B ehannal connaction axlatlng tharabatvaam In raaponaa to 
thla dlseotxhsct Bassaga, tha Uaar PC caaaas to transmit 

15 furthar data ovar tha B ehannal, ralaaaas tha B ehannal 

connaetios and to signify this transmits, as Indieatad by 
llna 770, a Q.931 Ralaasa maaaaga to tha ISDN avltch. Tha 
stfitch transmits, aa Indieatad by llna 775, a Q.931 Ralaasa 
maaaaga to tha Brokar PC signifying that tha switch la 

20 caasing to transmit data ovar tha B ehannal and Is ralaaslng 
this ehannal. Tharaaftar, tha Brokar PC transmits, aa 
Indieatad by llna 7ao, a Q.931 Ralaaaa Complata maaaaga to 
tha swlteh to specify to tha switch that tha Broker PC has 
now totally ralaasad (torn down) tha B channel connaction. 

25 ^a swltdtvtransmlta, as Indicated by llna 785, a Q.931 
Ralaasa Complata maasaga to tha Uaar PC to apaclfy to tha 
Uaar PC thgt the swlteh haa now totally ralaasad tha B 
ehannal Icohnaction. At thla point, tha B channel connaction 
batvaan thi User PC and the Broker PC is eomplataly torn 

30 down and fU thai: remains to be dona la to tear down tha D 
ehannal eefl^iaetlen axlstlng between the Broker and Usar PCs. 
To'aeeo^a|ih thla, ahortly after tha Broker PC has 
transmitted a Q.931 Raleaaa Complata maaaaga to the switch, 
the Broker PC tranamita, aa indicated by llna 790, an X.25 

35 Clear Request packet to the awiteh to disconnect the current 
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D channal connactlon •xistlng thttrftbtttv«an. Onca th« svltch 
diaconn«cta the D channel connection to tho Broker PC, the 
evltch then transaite, ee indicated by line 795, an X.25 
Clear Indication packet to the User PC to indicate that a 0 
5 channel connection no longer exiets through the User PC to 
the Broker PC and therethrough, via a UN connection, to the 
host coBputer. In reeponee to this packet, the Ueer PC 
disconnects its D channel connection to the switch and 
subsequently returns to its Terminal Idle state, i.e. state 
10 210 shorn in TIGs. 2A and 2B. 



With the above discussion now in mind, the 
architecture of our inventive system, e.g "bystem 5 shown in 
FIG* 1, can be readily extended and generalised to a 

15 multi-broker approach. This approach utilises a .group of 
brokers, in which each broker can establish access into the 
ISDN and therethrough establish an ISDN connection to any 
other broker in the group. As such, a user situated at one 
broker, i.e. the "originating" broker, can establish an ISDN 

20 call, via the ISDN, such ea through a basic ISDN 2"B«-»-"D" 
access path, to another broker, i.e. the "destination" 
broker, to establish a host ssssion with a remote host 
computer situeted at the latter broker. In this approach 
either of these two communicating brokers can dynamically 

25 change an ISDN access path that connects these brokers 

between a circuit switched connection and a packet switched 
connection according to the coemunieation demands that occur 
during the host session. A block diagram of an embodiment, 
i.e. multi-broker system 800, that implements this approach 

30 is shorn in FIG. 8. 

In its simplest embodiment, system 800 as shown in 
FIG« 8 contains two brokers 820 and 840 that are both 
connected to ISDN 830 via ISDN access lines 825 and 835, 
35 respectively. Broker 820, also reicerred to as Broker A or 
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tb« originating broJcftr, Axscutfts ummr procass 810, also 
rafarrad to as usar procasa A, vhich &ay ba a tarainal 
aaulation prograa. For axaapla, a usar kituatad at a 
display .acraan and a kayboard aaaociatad vith this brokar 
5 saraly. ixiirokas tha aaulation prograa to aatabliah and 
tharakttar conduct a boat aaaslon vith a raaota host 
co^ptttar. Onca tba tarainal aaulation prograa is axaeuting 
vithin originating brokar 820 and tha usar antars a coosand 
thcraat to initiata a hoat aaaaion, originating brokar 820 

10 than aatabliahaa an XSDH accaas path through ISDN 830 to 
anothar brokar, i*a« daatination brokar 840, alao rafarrad 
tp'^m Brokar B. Xn raaponsa to tha aatabliahaant of an ISDH 
0 cbanhal packat avitchad connaction batvabn thasa two 
brokars, tha daatination brokar aatabliahaa a connaction to 

15 9 ccaputar aituatad tharaat to invoka usar procaas 850, alao 
rafarrad to aa uaar proeaaa B. Uaar procasa 850 aay 
illua^ativaiy ba a "UHIX" hoat oparating systaa, such as 
that dasicaribad abova. Aa auch, ayataa 5 shown in FZC. 1 is 
a apacific iaplaaantation of ayataa 800 ahovn in FIG. 8. 

20 Dapanding upon tha apacific coaputar situatad at tha 

originatihg and daatination brokara, aach brokar aay includs 
a ZAH qQnnaction, auch aa that daacribad abova, to tha 
coirraaponding coaputar or a diraet connaction auch as 
thrqugh a hii0 apaad parallal or aarial port into tha 

25 coaputar ait^^ftad tharaat and aaaociatad .tharavith. 

Claarly, vith thia approach aavaral brokars (not ahovn) 
could ba ^tptmactad through aaparata or bridgad ZSDH 
coxbmctiona to aatabliah a natvork tharaaaong through vhich 
any ona bxpkar nn bi-diractionally coaaunicata vith aaveral 

30 dif farant raaotaly aituatad hoat coaputara to aatabliah and 
TOndttCt Goncurrant host saaalona tharavith in ordar to 
invoka and aivultahaoualy proeaaa vario\ta dif farant 
corraaponding host applications. Nonathalaas, aach host 
saaaion involvaa a singla originating brokar, i.a. that 

35 vhich originatad tha aaaaion, and a aingla daatination 
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broter, that broter vhich is Msocifttad vlth a givm 
mottt host comput«r« For puxposas of si^Ilfylng th* 
drawing and tha ansuing diaousaion, only ona boat aaaaion 
will ba;aaauBad to occur batvaan a aingla pair of brokara: 
5 originating brokar 820 and dastination brokar 840, aa ahovn, 
vharain aithar ona of tbaaa brokara baa ttaa capability to 
dynaaieally changa tha ISDN accaaa path uaad to carry that 
aaaaion batvaan a B channal circuit avitchad connaetion and 
a 0 channal paekat avitchad connaetion in tha avant that 
10 brokar datarainas that a changa haa occurrad in tha 

coaaunication raquiraaants of that aaaaion or that brokar 
haa baan apacifically inatructad to changa tha channal, 
through uaar procaaa 810 for brokar 820 or^ uaar procaaa 850 
for brokar 840. 

15 

A atata diagraa of tha aoftvara that ia 
iaplanantad vithin any brokar, a.g. brokar 820, that forma 
aulti-brokar ayataa 800 ahown in FIG. 8 and uaad in 
conjunction with dynanieally aanaging a aingla ISDN accaaa 

20 path appaaring tharain ia collactivaly dapietad in FiGa. 9A 
and 9Bi tha propar alignaant of tha drawing ahaata for thaaa 
figuraa ia ahovn in FIG. 9. Znaaauch aa brokar 840, ahown 
in FIG. 8, ia aituatad at an eppoaita and of tha ISDN accaaa 
path aa ia brokar 820, brokar 840 will ba rafarrad to aa tha 

25 «paar" brokar throughout tha following diaeuaaion. •Tha 

procwiura axacutad by brokar 820 raguiraa tha aatabliahnant 
of a "aaatar/alava" ralationahip batvaan thia brokar and ita 
paar brokar in ordar to aaaura that only ona circuit 
avitchad connaetion ia aatabliahad batvaan thaaa two brokara 

20 should both brokara attaapt to tranaition aiaultanaoualy 
froa a D channal to a B channal connaetion. Whan tha 
initial X.25 connaetion ia aatabliahad batwaan tha two 
brokara, that brokar which ia tha racipiant of tha 
connaetion ia dafinad to ba tha aaatar brokar whila tha 

25 othar brokar which initiataa tha connaetion ia dafinad to ba 
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thm slaw broter. This dafinltion one* •stablishtd rraalns 
constant throughout tha raaalndar of thm ISDH connaction 
•atabllshad batvaan tha tvo brokara. Tha daflnltlon is only 
usadi Af^^sst forth balov, vhan tha usar proeasaas occurring 
5 at both^ brokars ara attaiapting to aisultanaously astablish B 
channal connactions' batvaan both brokars and providas a 
Bachaniss to salact which ona of tha two brokars is 
par&itta4tto astabllah a B ehannai connaction vith tha othar 
brokar. In pkrticulari tha B ehannai connaction that tha 

10 xastar brokar is attaapting to astablish takas pracadanca 
ovar tha B channal connaction that tha slava brokar is 
siBUltanoously attaapting to astablish. As suoh> both 
brokars will mntinua Q.931 aatablishaant ^rocaduras for B 
channal connaction initiatad by tha Bastar brokar vhila 

15 aborting tha D channal connaction initiatad by tha alava 
brokar. 

As shown in PZGs. 9A and 9B, if brokar 820 is not 
activaiy : carrying a host sassion, than that brokar raaains 

20 in Idla stata 910 until a 0 channal connaction is to ba 
as t ablishad with tha paar brokar. To astablish such a 
connaction, a usar invokas a tarminal aaulation progras 
within brokar 820 which subsaquantly, in turn, trans&lts an 
X.2$ Call RaqMst packat through tha ISDN and spacifias the 

25 paar brokar as its dastination. In tha avant that tha ISDN 
is linabla tp^conttaot tha call, than tha isw ratums an X.25 
Claar paqlpat to brokar 820 to tarminata tha call attaspt. 
In this cu|iMt, brokar 820 rasains, as indicatad by lina 913, 
in stata ^S^O. Altamativaly, if brokar 820 racaivaa an X.25 

30 Call CQxmStst packat froa tha ISDK, tharaby signifying that 
tha call attopt was succassful, and brokar 820 through a 
usar proqa#s axaeutli^ tharaat waa tha brokar that initiatad 
tha call l^taapt, than brokar 820 is dafinad as baing the 
slave brokar. If, on tha other hand, tha succassful call 

35 attaapt initiatad with a uaar procaas executing at the peer 
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brok«r, i.m brokar 840, thm brokar 820 is AmtiximA as bsing 
ths Bastsr broksr. As notsd abovs, aach brokar salntains 
this dafinition throughout tha raaaindar of its ISDN 
eonnaction with tha othar brokar. Onea brokar 820 has 
5 dafinad its status as aastar or slavai tha stata of this 
brokar transitions along lina 917 into D Channal staady 
Stata stata 930. 

Hhila in tha D Channal Staady Stata stata, brokar 
10 820 and its paar brokar accapt and pass X.25 packats 

tharabatvaan batvaan usar proeass 810 through tha ISDN and 
usar proeass 850 for procassing. Brokar 820 vill laava 
stata 920 undar various conditions! an X.25 Claar aassaga is 
raeaivad from tha ISDN to disconnaet tha D channal 
15 connaction; tha usar proeass, i.a* usar proeass 810 shorn in 
FIG. 8, axacuting at that brokar raquasts a transition froa 
a 0 to B channal connaction and/or tha usar proeass 
axacuting at tha paar brokar, i.a. usar proeass 850, 
raquasts a transition fros a D to-B channal connaction. 
20 Spacifically, if brokar 820 racaivas an X.25 Claar paekat 
froa tha ISDN to disoonnaet tha D channal connaction, than 
that brokar, if it ia a aastar, first disconnacts any host 
connaction it aatablishad to its assoeiatad coaputar 
follovad by transitioning its stata, as indicatad by lina 
25 928^ back into Idla stata 910. Altamativaly, if brokar 820 
racaivas a Q.931 Satup Bassaga from tha ISDK and tha 
originator of this aaaaaga is not tha paar brokar, than this 
massaga is arronaous. In this casa, brokar 820 vill sand a 
corrasponding Q.931 Disconnaet aassaga to tha ISDN to 
30 tarainata this attaaptad B channal connaction and vill 

tharaaftar raaain, as indicatad by lina 922, in D Channal 
Staady Stata atata 920. Nov, in tha avant that brokar 820 
racaivas a Q.931 Satup aaasaga to astablish a B channal 
connaction to its paar brokar, tha stata of this -brokar vill 
35 transition into ona of tvo transitory statas, spacifically 



wo 90/12466 



PCT/US89/05848 



-58- 

ZnltUtlng Transition to B Chuuiftl stato 930 or Accepting 
afran«ition to B Cbannal state 940, dapanding upon vhothar 
brokar 8^0 initiated that Q.931 aassaga or racaivad it froa 
its paar.^brokar, brokar 840. 

5 

In tha avant that brokar 820 initiated the raguact 
to transition to a B channel connection, such as through a 
user reipaest «>tared at this brokar, tha state of broker 820 
then traixsitions along line 924 into Initiating Transition 
10 to B Channel state 930. state 930 is a transitory state and 
is essentially identical to B Channel Sstablishaent state 
230, diseossed above in conjunction with FlCs, 2A and 28, 
with the addition of two additional transition routes. 
Brcdcer 820 will exist within state 930 for a vaxy short 
15 period of tiM. Hhile in this state, broker 820 will net 

tranwat any data Bessagas to the ZSOH. Bowaver, brokar 820 
wiU acc^t any keyboard input froa tha uaar and locally 
buffer this data for subsequent transidssion. Xf any X.25 
packets are received froa the ISDN, then broker 820 will 
SO locally display the data eontained within these packets and 
appropriately process any PAD coaaands contained within 
these packets according to the X. 3 and X.29 PAD 
Reo&iaenditiona. Also, in the event any B channel data ia 
received, broker 820 will appropriately buffer this data for 
15 subsequent display. How, based upon whether broker 820 can 
successfuiiy establish a B channel connection (as a "first" 
such connection) to the ISDH, or whether a second request 
for a B diannal connection was received prior to the 
aueoess^ astablishaent of the first B channel connection 
10 and b£^^caf 820 is a aaatar or slave broker, then broker 820 
transitions into one of four states: D Channel steady State 
state 920, Terminal Idle state 910, Accepting Transition to 
B Channel state 940 or B Channel Steady State state 950. 
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If brokar 830 rasidas In stata 930 and is 
attaapting to astablish a B ehannal eennaetlon with tha ISDN 
tout tha ZSDlf la unatola to provlda thU eonnaetlen to torokar 
820, th^n, this brekar than raoaivas a Q.931 Oiaeonnaet 
5 aaaaaga trea tha ZSOM. In rasponsa to this aassaga, tha 
atata of brokar 820 transitions along .lina 939 back into D 
Channal staady stata atata 920 in ordar for this broker to 
carry subssquant oonunication* as X.2S paekat traffic to its 
paar brokar ovar tha aacisti n g D ehannal connection to the 

10 ISDH. Alternatively, if a B channel connection haa been 
establiahad between the ZSOM and bzeker 830 but the V.X20 
protocol has then faUed to properly initialise, then broker 
820 issues a Q'.931 Disconnect aassage to the ZSDH to tear 
down this connection. Once this disconnect nessage is 

15 generated, the state of broker 820 also tranaitions along 
line 939 back to state 920. 

Nov, if broker 820 is in tha process of 
establishing a B channel connection over the ISDN to its 

20 peer broker as part of state 930 and then .receives a Q.931 
Setup aeasage free the peer broker, this eessaga indicates 
that both brokers are now atteapting to sisultaneously 
initiate B channel eall eeaneetieas. Te aaaura that only 
one B channel eenneetien ia eatabliahad aa the reeolt of 

25 theae tvo call attaapts, only one of theae atteepts will be 
Bucceasful depending upon whether broker' 820 haa a naater or 
alave atatua, as dis cu asad above. In particular, the 
Baater/alave .Btatua of broker 820 determines which ena of 
two states, state 940 or 950, thia broker aaaunaa. The 

30 aaster broker will be permitted to establish its B channel 
connection through the ISDN; while the connection which the 
alave brokar ia atteapting to establish will be aborted. 

Specifically, if brokar 820 has the statue as the 
35 aaatar broker and is atteapting to' eatablish a B channel 
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connection ylthlR stat« 930 and siBultanoously r«celvM a 
Q.93I: Sal^ MMaga txom its pMT broksr, th«n, in rMponsa 
tp tliis sAtup MMsag^f brokar 820 will tranaait a Q.931 
. Diaconnacjk Baaaaga to tha ISDN inatrueting tha natvork to 
5 diaconnact tha B channal eonnaetion which ita paar, i*a. tha 
alava brokar, is attaapting to aatablish* this diaeonnact 
saaf aga vban axacutad by tha ZSmi affactivaly tarminataa tha 
B dliannal call aatup attaapt than baing undartakan by tha 
paar brokar and panita tha ISDN to auccaaafully aatabliah 

10 tha B ohamai ecmnaetion which brokar 820/ aa saatar brokar, 
haa initiata^. Zr| particular, onoa thia diaeonnact Baaaaga 
ia trmnaaittad^ brokar 820 raaaina, aa indicatad by lina 
931, in Zaitia^iA$ Tranaition to B Channal'' atata 930. 
Thairaaftaj^, brokar 820, aa a maatar brokar, prooaada to 

15 finish aatabliahing ita B channal emnaetion through tha 
I50H to tha paar brokar. In ao doing onca brokar 820 
racaivaa a Q.931 Connect maaaaga froa tha ZSDK and obtaina 
an indication that tha V.120 protocol haa proparly 
initialisad ovar thia eonnaetion and haa raeaivad a aaaling 

20 aaaaaga X. 25 packet ovar tha D channal eonnaetion, 

brokar 826 will ralaaaa any pravioualy buffered data 
radiivaa oirar the B channel eonnaetion to the uaar aeraen 
aaadciatad^ therewith. Once thia occura, the state of brokar 
820 tiransitiona along line 935 into B Channel Steady State 

25 state 950. 

Alternatively, if broker 820 haa the atatua aa tha 
alai^ broker and is attempting to eatabliah a B channel 
connection within atate 930 and aiaultaneoualy receivea a 

30 Q.931 ffitupi aeasage fros ita peer broker, then, in reaponaa 
to this aetaip Beasa;^^, brokar 820 will tranamit a Q.931 
lUacbnn*ot Baaaaga te ^a ISDH inatrueting the network to 
diaeonnact the B channel connection which broker 820, i.e. 
the alava Mroker, ia attaapting to eatabliah in favor of 

35 paraitting^t&jK''ZSDM to auccaaafully eatabliah a B channal 
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connttctlon which thm pmmr broker, a« mastar broksr, has 
inltiatad. As such, brokar 830 sanda a Q.931 Diaconnaet 
aaaaaga to tha ISDN to tarminata tha B channal connaction 
attaspt :lt has initlatad. Oneo this has oceurradi tha stata 
5 of brokar 820 transitions along lina 837 into Xecapting 
Transition to B Channal stata 940. Stata 840 is also a 
transitory stata and is assantially idantieal to B Channal 
Establiahmant stata 330| diaouaaad abova in conjunction vith 
FIGs, 2A and 2B. Within stats 840, brokar §20 will procaad 

10 to finish aatablishing a B ehannal connaotion vith its paari 
brokar, hara tha Bastsr brokar. In so doing onoa brokar 820 
racaivas a Q.831 Connaot naaaags froB ths ZSDH and obtains 
an indication uiat ths V.120 protocol has |iroparly 
initialised ovar this connection and has rsoalvad a sealing 

15 nassaga in an X. 25 packet ovar the D channel connection, 
broker 820 will release any previously buffered data 
received over the B channel connection to the user screen 
associated thereat. Once this occurs, the stata of brokar 
620 tranaitions along line 842 into B Channel Steady Stata 

20 state 950* Alternatively, if broker 820 is unable to 
successfully establish a B channel connection vith and 
initiated by its peer broker, then broker 620, depending 
upon the message it receives froa the ISDN, transitions back 
into D Channel Steady State state 820 or Idls state 810. 

25 Specifically, if broker 620 receives a Q,931 Disconnect 

Message, the state of broker 620 transitions along line 946 
back into D Channel Steady State stats 920 in order for 
broker 620 to carry subsequent couuinication as 3C.25 packet 
traffic to its peer broker over the exieting D channel 

30 connection to the ISDN. Alternatively^ if a B channel 

connection has been established betveen the ZSDH and broker 
620 but the V.120 protocol has then failed to properly 
initialize, than broker 620 issuss a Q.931 Disconnect 
message to the ZSDH to tear dovn this B .channel connection. 

35 Once this disconnect message is generated, the state of 
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broter 820 also traMltlona along lino 946 back to stata 
920. Altornativoly, if brokar 820, vhila in atata 940, 
rooaivas an X.25 Claar pac)cot froa tho ISONi tharaby 
indicating that tha D ohannal paokot connaction should bo 
5 torn dovn, brokar 820 subsoguantly tranamita a Q.931 

Dioconnact aasaago to tha ISDN to taar down tha D channsl 
connaction. Qnea this occurs, tha atata of brokar 820 
transitions, along lina 944, back to Zdla atata 910. 

3*0 Nov, if brokar 820, vhila in atata 930, raoaivas 

an X*25 Claar paokat froa ths ISDN, tharaby indicating that 
tha D chaxmal packat connaction should ba torn dovn, brokar 
820, if it ia a aaatar, disconnaots any connaction it has 
astabliahad to ita host coaputar for tha paar brokar and 
15 aubsaguantly transmits a Q.931 Diaoonnact aaasaga to the 
ISDN to tpar 4ovn tha B channal connaction. Onca this 
occurs, tiu stata of brokar 820 transitions, along lina 933, 
back to Idla stata 910. 

ffhila in B Channal Staady Stata atata 950, brokar 
SSO aec^ptp and passaa data in V.120 fom ovar tha B channal 
circmit svit^iad connaction through tha ISDN batvasn itaslf 
and tits paaxr brokar for prooassing by tha raspaetiva usar 
prodwsaa jteacuting thsrsat. In this stata and aaida froa 
any iiirotoeol eonvaraion that may occur, brokar 820 marsly 
passas data vithout altaring its content. Brokar 820 
rsaaina in atata 950 until ths ISDN diaconnacts tha D 
c h ai m a l connaction, or tha paar brokar or tha uaar procass 
axacuting at brokar 820 raquasts a transition in tha currsnt 
ISDN accaM path froa a B to a 0 channal connaction. In 
particttlarr if brokar 820, vhila rsaiding in B Channal 
staady Stata atata 950, raeaivas a Q.931 Diaoonnact aaasaga 
froa tha ISDN ovar tha D Channal connaction, this indicatss 
that tbm pi|ir brokar ia raquasting a tranaition froa a B to 
a D channal connaction. Aa auch, tha atata of brokar 820 
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tranaitioM mlong liA« 957 back to D Chatinal StMdy Stata 
atata 920 in ordar for brokar 820 to carry aubaaquant 
coBBunicatlon aa X«25 packat traffic to its paar brokar ovar 
tha axifting D chaimal eonnaetion to tha ZSDK. 
5 Altamativaly, if a uaar proeaaa axaeuting vithin brokar 820 
raquaata a B tc D ohannal tranaition, than brokar 820 
tranaaita a Q.931 Oiaconnact aaaaaga to tha X50N to taar 
down tha currant B channal eonnaetion. Onea brokar 820 
raeaivaa a auitabla Q.931 Ralaaaa Coaplata aaaaaga froa tha 

10 ISDN apacifying that tha B ebannal eonnaetion no longar 

axiata, than tha atata of brokar 820 alao tranaitiona along 
lina 957 back to D Channal Steady State atata 920. Laatly, 
if brokar 62o/iAiila in atata 950, raeaivaa an X*25 Clear 
packet froB the XSDH, thereby indicating that the 0 channel 

15 packat connection ahould be torn dovn, broker 82 0# if it ia 
a aaatar, diaeonnaota any connection it hae eatabliahad to 
ita heat cesputar for the peer broker and aubaaquently 
tranamita a Q.931 Diaoonnact »eaaage to the ISDN to tear 
do%m the B channel connection. Once thia occura, the atata 

20 of broker 820 tranaitiona i along lina 953, back to Idle 
atata 910. 



Clearly, thoae akilled in the art recognise that 
although inventive ayatea 5, ahovn in rZG. 1, hae been ahovn 

25 and deacribad aa inter-connecting a Brokar PC to a nuabar of 
aeparata heat coaputara by a ZAN, each of theae heat 
coaputara doea not need to be aituated in the vicinity of 
the Broker PC. In fact, the ZAM can extend quite aoaa 
diatance to reach a boat coaputer. fox boat coaputara that 

30 are diaparaed over a relatively vide geographic area, the 
ZAN could be advantageoualy replaced with a aatropolitan 
area network (KMl) or with any one of varioua other typea of 
well known high apeed digital coaputer linka that 
inter-conneot theae boat coaputera with the Broker PC. 



35 
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Zn addition, tha inv«ntlv« systoi oould Mslly 
fahctlon y^th oth«r torn of ZSDK accoss, such as prlAary 
ifata ZSDK aecass, in lAich a Bultituda of B cbannal paths, 
a«9. 23 B.cfaa nna i paths, axist for ovary ona D ehannal path. 
Through usa of such forms of ZSOH accass, aaoh brokar would 
ba abla to support an incraasad nuabar of Osar PCs than that 
dascribad^ abova. Tha functions parforaad by aach Usar and 
Brdkar PC^vould ba substantially Idantical to thosa 
dascribad abova. 



Furtharmora, tha host eoaputar could asploy a 
fluitabla mlgorlthM which statistically dataxainas on a 
global basia, basad upon illustrativaly quauas of Bassagas 
and packats awaiting transport through tha ZSDK, arrival 

15 ratas bf ikssagas and paokats at thair daatinations and/or 
oti9bing distribution of traffic flow throughout tha ISDN, 
wh««iltir a B or D ehannal ISDN connaction should ba usad in a 
givih situation* As such, this algorithm would utiliza 
rulas that advantagaously maka tha'salaction of whathar to 

20 usa a B (Mt D ehannal ZSDH eonnaction assantially indapandant 
of tha currant host application baing axacutad by a usar. 
If a tarminal adaptar and a natwork tarmination wara to ba 
coiutactiut diraetly to tha host computar, than this host 
coinqputar baWractly intarfacad to a 2"B"-»'«D" basic 

25 acoass pa in tha ZSDH natwork and, at tha approprlata 

timas, gaaarata approprlata Q.931 contnl massagas and X.25 
paidkats to dynamicaily ehanga a currant ZSDH connaction 
whibh a ramota usar is amploying during a host sassion. 
ZnaamudSt ^ tha ZSDK intarfaca functions providad by tha 

30 brokar m^d, through such usa of a tarminal adaptar, ba> 
iBcoonpcxl^ into tha host ecmputar, this would 
^advantagaouiiy substantially alimlnata tha naad to usa a 
sapai^ta brtihcar with that host computer. Zn addition, tha 
brokbr br maraly its functionality could ba raadily 

35 inoorporatad into tha ZSDH itsalf , and prafarably within an 
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ISDH •Witch, in erdar to pwalt an antity that la 
eoBBunicating ovar an ISDN aeeasa path providad by tha 
= switch and which is eonnactad to an and ot that path to 
dynsBieally aanaga that path In accordanea with tha 
5 • eomaunioatien raqoiraaants o£ a task oiurrantly baing 

axaeutad at aithar and of that path during a host sassien 
involving that anti^. 

Moraovor, although tha uaar has baan dasoribad as 

0 baing an individual that naraly axaeutas a *«rrtn« l 
amulation pregraa at a Usar PC in systaa s shewn in KC. 1 
or a brekar in systaa fOO shown in FIG. 8, tha usar naad not 
ba so constrainad. In fact, tha usar ean ^a anethar 
eenputar that previdas a raquisita aaount of raaota data 

f proeassing during tha host sassien, with tha aneunt baing 
dspandant upon tha proeassing capability at tha user 
location and its avaUability tharaat. Such host saasions 
that bifurcate prooaasing rasponsibilitiaa batwaan two 
separata copputars intaroonneeted -through a transmission 

1 aadia, such as an ismi connection, can frequently ariae in 
distributed processing an>llcations. One such illustrative 
application involves a eeaputar integrated aanufaoturing 
(CIM} aystea that integrates and p«nata data transfer 
between several geographically dispersed coaputerized 
systaas; e.g. a ooaputar aided designing (CAD) and/or a 
computer aided engineering (CAE) systea situated at an 
engineering location, a computer aided aanufaoturing (CAM) 
and/or a coaputerized inventory systea situated at a plant 
location, MA/cae various coaputer assisted accounting, 
scheduling and/or aanageaent systaas situated at a 
headquarters location* 



35 



Although various aabediaants of tha present 
invention have bean shown and described in detail herein. 



wo 90/12466 



PCT/US89/0S848 



-66- 

Bony othsr varied •BbodiB«at> that Inoozporata th« taachings 
of tb« praiaht Invmtion aay ba aaslly constructad by tboaa 
■Idllad In tha art. 
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W« claia: 

1. Apparatus for dynamically ehanging an accass path 
having a plurality of dif f arant attributas batvaan a f irat 
oonnaetion having ena of said attributas and a saoond 
eonnaction having a dif f arant ona of said attributas during 
an ongoing host sassion carriad ovar said aeoass path in 
ordar to provida tha particular ona of aaid first and saeond 
connactions that is Bost suitad to tha currant conunication 
naads of said aasaioni aaid apparatua ooaprising: 

Baana for oonnaetion to ona and of said aocaas path and 
to a host co&putar for instructing a oosBunioation systaa 
that providas said aeoass path to ehanga a oonnaetion 
providad ovar said accass path batvaan said first and sacond 
connactions in rasponsa to a eouand raeaivad froa tha host 
coaputar during axacution of said host sassion, said 
instructing Maans coapriaing: 

Mana for astabliahing an Intarfaca to tha host 
cottputar to bagin said host saaaion and for maintaining tha 
intarfaca aubstantially throughout tha raaaindar of tha host 
sassion; and 

maans, rasponsiva to said intarfaca and for 
eonnaction to aaid ona and of tha acoaas path, for racalving 
a coBBand ovar said intarfaca froB said host coaputar 
raquasting a changa in tha oonnaetion providad ovar tha 
accass path batvaan aaid first and sacond connactions and 
for supplying tha coaaand ovar aaid accass path in a 
pra«dafinad fora aa an inatruction to aaid coBBunication 
ayataa ao as to affaotuata aaid ra^x^stad ehanga. 

2. Thm apparatua in claiB 1 vharain aaid instructing aaans 
furthar coaprisaa aaans, rasponsiva to coBBunieation 
containing a aaasaga to astablish a host aaasion and 
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r«Mlv«d over Mid aec«a« path and originating at an 
oppo«it« and ttmraof « for inatructlng said intar£ae« 
•■tabliahingr and «aintaining aaans to ostablisb said 
intarfaca to tho host ooaputar and initiata aaid aoMion. 

5 

3. Ttia apparatua in elala 2 uhsrain aaid eeaaunioatien 
^ MtworJc having at loast eaa ZSON avlteh 
and aaid^aci^a path is an Zsok'-aeeaas path, vharain said 
first eettDadtioa is an ISON circuit svitebsd B ehannal 
10 eennaction aitd said saoond eonnaetion is an Z£OH 0 ehannal 
paekst sttitebpd eonnaetion. 

4. Zha .apparatus in elaia 3 vharain tha b ehannal paekat 
swltcha^ eennaetion is naintainad throughout tha duration of 
IS said host aMaien and tha B ehannal circuit svitehad 

connacti^ is aatabliahad or torn down in aeeordanoa with 
tha oonan^ isauad by tha host eatpufr raguasting a changa 
in tha" eonnaetion providad ovar tha ISW aooass path. 

20 5. Sha apparatus in olaiB 4 vharain said B ehannal carrias 
V.rao data jaassagas and said D ehannal carrias both X.25 
data and control paekats and Q.931 nassagas and vharain tha 
instruction to said ZSDH nstwork is in tha f on of a 
pra-dafiM0 Q.931 aaasaga. 

6. «ia a|S)aratua in elaia 5 vharain said instructing naans 
furthar copprisaa aaans, rasponsiva to V.120 data aaasagas, 
Q.931 Bafs»gaa a^d X.25 data paekats racaivad evar said 
access pal^ and ceanunieatien racaivad evar said intarfaea 

30 frea tha tost ceapatar, for eenvarting protocols 
tharabatVMn so aa to pazsit tto tost conputar to 
bi-diraettinally ceawmieata evar said ISDH aocaas path to a 
usar situatad at tha epposita and of said path and to 
instruct said Z8DH natvork to affaetuata tha raquastad 

35 change. 
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7. 7h« apparatus In elaln 4 vbarsin th^ host computsr 
Issuss ths qoamand In rssponss to a coxxasponding call 
stataaant. aabaddad vltbln and ancountarad by tha host 

5 coaputar during axacutlon of a host application prograa, a 
raault of a tabla look-up oparation undartakan by tha host 
conputar givan a nama of a currant host application prograa 
that is to ba currantly axacutad by tha host computar, or 
whanavar tha host coaputar datacts that tha host application 
10 program currantly axacuting has tarainatad lina buf faring 
and local acho functions. 

8. Tha apparatus in claim 4 vharain said"" instructing aaans 
f urthar coaprisas an ISDN natvork tarainatlon for providing 

15 a physical ZSDK link to said coaaand racaiving aaana froa a 
corrasponding ZSDH aceaas lina providad by tha ZSOH natwork, 

9. Tha apparatus in olaia 8 vharain tha ZSDH accass path 
is a basic ZSDN accass path containing two B channala and 

20 ona D channal. 

10. A aathod for dynaaically changing an accass path having 
a plurality of dif f arant attributas batvaan a first 
connection having ona of said attributas and a aacond 

25 connaction having a dif f arant ona of said attributas during 
an ongoing host sassion carriad ovar said accaas path in 
ordar to provida tha particular ona of said first and sacond 
connactions that is aost suitad to tha currant coaaunication 
naads of said sassion coaprislng tha stsps of: 

30 instructing a coaaunication systaa that providas said 

accass path to changa a connaction providad ovar aaid accass 
path batvaan said first and aacond connactions in rasponsa 
to a coaaand racaivad froa tha host . coaputar during 
axaeution of said host saasioni aaid instructing *stap 

35 coaprislng: 
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•stobllshing an int«rfac« to tha host eoaputar to 
bagln said host stssion; 

: maintaining tha intarfaca substantially throughout 
tha raa^indiar o£ tha host sassion; 

V r*c«iving a eoaund ovar said intarfaca froa said 
heat eoaputar raquaating a ohanga in tha eonnaction providad 
ovar iSteB acoBsa path batvaan said firat and saeend 
co^sactibna; and 

aupplying tha conand evar aaid accaas path in a 
ira-dafined fora as an instruction to said coaaunication 
*y*tmm ad aa to affaetuata aaid raguaatad changa. 



11 i Tha aatho4 in dais 10 vharaln aaid instructing stap 
tTirthar cdapriaas tha stap of instructing, in rasponsa to 
is eoBBunieat^on containing a aaasaga to aatablish a heat 

aaasion anl raeaivad ovar said aceaaa path and Originating 
at an opp^eita and thereof, said interface eatabliahing and 
aaintainiw »Mns to astabliah said interface to the host 
.coipiter and initiate aaid aaasion. 

20 

12. She aethod in elala ll wherein aaid coaaunication 
systaa ia an ZSDH natverk having at least one ISOH switch 
and said access path is an ZSOM aeceaa path, wherein aaid 
first ^bimaotlBn is an Z80H circuit switched B channel 

25 connection: and said second connection is .an ISOH 0 channel 
packet switched connection. 

13. She method in elaia 12 wherein the instructing stap 
further ooaprises the steps of: 

30 aaintaining tha 0 channel packet switched connection 

throughout the duration of said host session; and 

establishing or tearing down the B channel circuit 
switched connection in accordance with the coaaand issued by 
the host coaputer requesting a changa in the connection 

35 provided ovar the ISOH aceaaa path. 
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14. Tb* Mthod in elaia 13 vhcr«ln said B ebannal earrias 
V. 120 data Bessagas and said 0 ebannal carrias both X.25 
data and control paekata and Q.931 Mssagas and vharain tha 

5 Instruction to said ISDN natvork la in tba fora of a 
pra-dafinad g.931 usaaga. 

15. TlM aathod in elaia 14 vharain said inatructing atap 
furthar eoapriaaa tha atap of eenvarting, in rasponsa to 

10 V.120 data aaaaagaa, Q.931 aaaaagaa and X.3S data paclcata 
raeaivad ovar aald aeoaaa path and ooaaunleatien raeaivad 
ovar aaid intarfaea froa tha heat eoaputar, protoeola 
tharabatwaan ao as to paralt tha host eoapi^tar to 
bi-diractionally eeaaunieata ovar aaid ZSOH accass path to a 

15 usar situated at tha opposita and of said path and to 
instruct said ISDN natwork to af faetuata tha raguastad 
Changs. 

16. Tha aathod in elaia 13 vharain tha hoat coaputar iasuas 
20 tha eoaaand in rasponss to a eorrasponding eall stataaant 

aabaddad vithin and aneountarad by tha host eoaputar during 
axaeution of a hoat application pregraa, a result of a table 
look-up operation undertaken by tha hoat eoaputar given a 
naaa of a current host application prograa that is to be 
25 currently executed by the host coaputer, or vhenever the 
host ceaputer detects that tha host application prograa 
currently executing has tsminated line buffering and local 
echo functions. 
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